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THE OLIVE TREE 
AND THE TIGER

The visit of India’s Prime Minister Narendra Modi 
to Israel in July is the culmination of several 
years of improving relations between the two 
countries since the former officially recognised the latter’s existence in September 1950.

The intervening decades have witnessed the two nations growing ever closer, particularly in 
strategic terms, with Israel and India establishing diplomatic relations in 1992. Today, Israel 
is reportedly India’s second biggest supplier of materiel after Russia. In 2015, Israeli media 
sources stated that the country sold $5.7 billion of equipment to India. During Mr. Modi’s visit, 
the two countries signed a deal worth almost $2 billion, which could see the provision of surface-
to-air missiles by Israel Aerospace Industries to equip the Indian Navy. India will also gain by 
manufacturing elements of such materiel under the government’s ‘Make in India’ policy which 
encourages foreign manufacturers to build their products in the country, and to involve local 
Indian firms to this end. India is reportedly the largest market for Israeli military equipment. 

The provision of materiel plays an important role in India’s strategic outlook. While defence 
relations between India and the United States have improved in recent years, witness sales of 
defence equipment by the US to India between 2013 and 2016 said to be worth around $4.4 
billion, prior to these landmark defence purchases from Uncle Sam, Indo-US defence trade had 
languished. This was arguably a reflection of India’s non-aligned status which made the country 
wary of becoming too involved in the Cold War, and its preference to secure materiel on a ‘no 
strings attached’ basis which the Soviet Union and later Russia, along with Israel, have been 
happy to oblige. 

The fact that India is keen to continue its procurements of Israeli equipment, while deepening the 
size of its defence procurements from the US, indicates that the diversification of supply remains 
important to New Delhi following the end of the Cold War. Moreover, technology transfer plays 
a major part in Indian decision-making and the willingness of Israeli, European and Russian 
suppliers to allow their products to be assembled in India and to include significant local content, 
has benefited suppliers in these countries and enabled them to secure lucrative deals. Beyond 
defence relations, both nations collaborate closely in the fields of science and technology, space 
and agriculture. Cultural ties between the two countries have also deepened, and India remains 
a favourite destination for young Israelis to unwind after completing their mandatory military 
service. In the 25 years since the two countries established diplomatic relations they have grown 
ever closer in a comparatively short period of time. The next 25 years could witness these bonds 
deepening still further.

Thomas Withington, Editor
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by Andrew White

As the contemporary operating environment continues to witness the 

growing emergence and influence of so-called ‘near peer’ adversaries, 

armed forces around the world continue to demand ever greater fire 

support to suppress enemy forces. 

DIRECT ACTION
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The US Army’s new XM-25 
weapon offers a potent 

capability for use against 
hidden targets given its 

employment of airburst rounds.
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expected to provide a next-generation 
capability for dismounted squads seeking 
the firepower to target enemy combatants 
hiding behind cover. However, it appears 
infantry teams will not be benefiting from 
this technology in the foreseeable future 
with industry sources informing AMR 
that the programme was cancelled in 
late April 2017. However, there remains 
multiple direct fire support weapons 
currently on the market and expected 
to be made available in the near future, 
which could adequately fill similar 
capability gaps currently affecting many 
of the world’s leading armed forces.

Anti-Tank Munitions
Anti-Tank Munitions (ATMs) remain a 
preferred weapon of choice for infantry. 
On 27th March 2017, the Indian Ministry 
of Defence (MOD) announced it would 
be progressing with a $1 billion deal 
to purchase Rafael Advanced Defence 
Systems Spike optronically-guided Anti-
Tank Guided Missiles (ATGMs). The 
Indian Army had been pursuing an ATM 
capability since 2014 and, as AMR went to 

press, confirmation of the deal lay with the 
Indian government’s Cabinet Committee 
of Security. The deal, according to 
industry sources, will see the army 
purchasing a total of 321 launchers and 
more than 8300 rounds of ammunition as 
well as training simulators. Rafael’s Spike 
is understood to have beaten competition 
from a Raytheon and Lockheed Martin 
joint venture which manufactures the 
FGM-148 Javelin Infrared (IR) guided 
ATGM. Initial deliveries of the Spike are 
due to take place in 2018, sources added.

However, as part of a technology 
transfer deal between Rafael and Bharat 
Dynamics, a further 1500 launchers and 
30000 munitions are scheduled to be 
manufactured in India for the army. The 
Indian government is still understood to be 
considering the indigenous manufacture 
of the FGM-148 and continues to pursue 
the Defence Research and Development 
Organisation’s (DRDO’s) own Nag/
Cobra IR/active radar homing ATGM 
programme. Speaking to AMR, company 
representatives from Rafael described how 
the Spike comprised a: “fourth generation 

There are few areas where this is 
as important as for dismounted 
and mounted infantry whose job 
it is to find, fix and close with 
adversaries who today have a 

greater chance of overmatch in regards 
to munitions and weapons: Witness 
the materiel which Russia deployed in 
support of its annexation of Crimea 
during the Ukrainian Civil War in March 
2014. Direct fire support technology can 
range from automatic and underslung 
grenade launchers and anti-tank 
shoulder-fired munitions; through to 
machine guns, sniper and sharpshooter 
weapons. Definitions differ, but 
sharpshooters generally operate within 
a squad of troops, while snipers tend to 
operate independently.

 One of the most novel direct fire 
support capabilities of recent years 
includes  the US Army’s Heckler and Koch 
(HK) XM-25 Counter-Defilade Target 
Engagement (CDTE) weapon, also known 
as ‘The Punisher’ which saw Orbital ATK 
and HK designing a shoulder-fired 25mm 
airburst round. The XM-25 had been 
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multi-purpose missile family,” capable 
of meeting a multitude of challenges 
presented by enemy forces across an 
increasingly complex and contested 
battlefield: “Spike has sophisticated 
optronic sensors for operation during 
the day, at night and in adverse weather 
conditions. Their lofted trajectories enable 
the warhead to hit the target at its most 
vulnerable part with pinpoint precision,” 
a company source explained.

The Spike Medium Range and 
Long Range (MR/LR) variants 
comprise a maximum effective range 

of 2.5 kilometres (1.6 miles) and four 
kilometres (2.5 miles) respectively, with 
both rounds weighing 14 kilograms/
kg (30.8 pounds/lb). Both missiles 
can be launched in a ‘fire and forget’ 
mode although the Spike-LR variant is  
capable of conducting fire, observe and 
update as well as fire and steer missions 
against main battle tank and protected 
targets. The Spike-MR is more suited to 
dismounted operations while the Spike-
LR is optimised for mobility operations 
when mounted aboard vehicles, Rafael 
sources told AMR. Both variants share 

a common Command Launch Unit and 
Thermal Imaging Sight. Finally, Rafael 
is promoting its Spike-SR (Short Range)
variant which includes a third-generation 
optronics seeker and lightweight multi-
purpose munition to destroy static and 
mobile targets: “The Spike-SR is tailored 
to the needs of infantry forces in current 
and future conflicts and is optimised for 
use in a large variety of operational and 
environmental scenarios,” the source 
continued: “The short time interval 
from power-up to operational readiness 
enables engagement of targets which 

MBDA’s MMP missile will be delivered 
to the French Army and could enter 

service by June 2018. It is designed to 
be fired from a confined space, and to 

equip several different platforms.
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are exposed for brief time intervals. The 
Spike-SR’s rugged design and operational 
simplicity provides the infantry soldier 
with the versatility and rapid response 
capabilities which are essential in modern 
asymmetric combat,” the sources noted.

Elsewhere, MBDA used the Special 
Operations Forces Innovation Network 
Seminar (SOFINS) event at Camp de 
Souge, in southwest France in March 
2017 to promote its MMP Land Combat 
Missile System. According to Francis 
Bordachar, MBDA’s military advisor, the 
MMP comprises the first uncooled missile 
seeker of its kind, providing the capability 
for the weapon to be quickly and quietly 
activated for fire missions. The munition 
comprises a double charge with a main 
element designed to penetrate up to one 
metre (three feet/ft) of homogenous 
armour or two metres (6.6ft) of concrete; 
and a second charge designed to detonate 
at the same time for anti-personnel and 
anti-tank missions or with a delayed 
fuse for anti-structure targets. Such a 
requirement was introduced due to 
changing concepts of operations after 

engagements in Afghanistan, Iraq, Syria 
and North Africa against mobile soft top 
trucks, and urban and rural engagements, 
MBDA officials described to AMR.

Available in tripod, vehicle and vessel-
mounted configurations, the MMP is 
capable of conducting Lock On Before 
Launch (LOBL); lock on after launch; top 
attack; and third party designation fire 
missions, with the latter mission potentially 
including fire control information provided 
from an Unmanned Aerial Vehicle (UAV). 
Additionally, Mr. Bordachar explained 
how the ATGM could lock onto a third 
party laser designator signal allowing joint 
terminal attack controllers to call in MMP 
fire missions. According to Major Jean-Luc 
Dietler, of the Section Technique de L’Armee 
de Terre (French Army Technical Section), 
the MMP was certified and qualified for 
operations with the force at the end of April 
2017. In its vehicle-mounted configuration 
(a variant of which was displayed at the 
event aboard Renault’s PLFS heavy special 
forces vehicle), proof of concept was 
certified and qualified with the Nexter 
AMX-10 wheeled infantry fighting vehicle 

two years ago, Maj. Dietler added. The 
PLFS-mounted MMP is expected to be 
certified this July with the French Ministry 
of Defence also considering its integration  
aboard its Renault VLFS light special forces 
vehicle. The French Army is committed to 
an initial delivery of 405 MMP firing units 
and 2500 missiles, comprising half of a 
total French requirement for 5000 missiles, 
official sources confirmed. The force is due 
to begin live fire training with the weapon 
in January 2018, and it will be made 
available for operations in June 2018 and 
beyond, Maj. Dietler continued. However, 
the French Special Operations Command 
is understood to be preparing to field the 
MMP much earlier in light of ongoing 
operations against the Islamic State of Iraq 
and Syria (ISIS) insurgent organisation 
in the Sahel region of north Africa, and in 
the Iraqi and Syrian theatres, with French 
Army commandos expected to receive 
their first tripod-mounted MMP systems in 
December.

MBDA officials also explained to 
AMR that the company was positioning 
itself for other ATM requirements 
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The TRG-42 is one of the 
potential candidates for 
the USSOCOM’s Advanced 
Sniper Rifle programme, 
with expected offerings 
from Accuracy International, 
Barrett and Remington. 

globally, including Australia’s Land-400 
initative which seeks to integrate an ATM 
capability aboard the force’s forthcoming 
Combat Reconnaissance Vehicle (CRV); 
as well as with the Canadian Army which 
at present, lacks any ATM capability. 
Meanwhile the firm continues to develop 
another next-generation ATM known as 
the Enforcer. Also speaking to AMR at the 
SOFINS event company officials described 
how the programme had initially been 
designed to equip the Heer (German Army) 
Special Forces Command (KSK) with an 
ATM capable of penetrating armour as 
thick as 30mm as well as soft-skinned 
vehicles. Since this initial requirement, 
MBDA has turned its attention to a second 
phase in the development of the Enforcer, 
to include the design of an optimised 
munition capable of penetrating 650mm 
of armour for the export market. This 
is still in development although MBDA 
said it would retain the same rocket and 
launcher form factor with only changes 
made to the explosive charges carried 
within the ATM itself. Nevertheless, 
MBDA officials admitted to AMR that 
the Enforcer would not be ready for the 
market for a further one to two years, with 
only ten munitions having been fired to 
date in direct and top attack modes across 
both daylight and low light conditions 
in LOBL modes. According to company 
officials, the Enforcer has a maximum 
range of two kilometres (1.2 miles), and it 
features a passive seeker with an infrared 
sight for low light targeting. 

US Requirements
Elsewhere, Saab and the US Defence 
Advanced Research Projects Agency 
(DARPA) continue to consider future 
applications for the Massive Overmatch 
Assault Round (MOAR) concept study. 
On 3rd October 2016, DARPA awarded 

weapons) products to consider the future 
development of multi-use ammunition to 
counter personnel, structural, vehicular, 
armoured and UAV targets through to 
multi-function ammunition which could 
be networked to third party designators, 
similar in fashion to MBDA’s MMP 
solution (see above). According to DARPA 
literature obtained by AMR, the MOAR 
concept “seeks to leverage commercial 
technologies to provide a low-cost, 
multi-use, and multi-function precision 
engagement capability.” The literature 
continues that: “Current short-range 
weapons are used against a variety of 
targets using different munitions and 
launchers without the benefit of active 
guidance. Current long-range weapons 
in support of dismounted operations 
are highly effective against a specific 
target set at range, but come with a 
heavy physical burden, high cost per 
shot/procurement, and often require 
teams of operators (sometimes dedicated) 
for employment. The desired MOAR 
capability could significantly increase 
the combat power of small units, while 
significantly reducing cost relative to 
near-peer and peer adversaries.”

Automatic Grenade Launchers
According to a Broad Agency Announce-
ment (BBA) update of 5th May issued 
by the US Special Operations Command 

Saab a contract of an undisclosed 
value to consider future applications 
for a precision-engagement capability 
using shoulder-fired weapons. The 
partnership has been formalised to 
analyse: “possible concepts and propose 
solutions, or highlight areas where future 
investigations are needed … This research 
is crucial to improving the power of 
small military units. Today’s short-range 
weapons lack active guidance, while long-
range weapons are extremely expensive, 
physically burdensome, and often require 
teams of operators that smaller units do 
not have,” said Görgen Johansson, head 
of Saab’s dynamics business area: “Saab 
is investigating a possible solution: a 
precision-guided munition for shoulder-
fired weapons that provides a long-range, 
high-precision, multi-target capability. 
Analysing already-established platforms 
allows the research to remain focused 
on the munition itself. Rather than 
developing a completely new solution, 
we are seeking to apply improved 
capabilities to existing systems, and that 
would translate to lower costs and faster 
availability,” he described with reference 
to possible upgrades of the company’s 
M4 Carl Gustaf recoilless rifle.

According to the contract, which is 
expected to comprise a 15-month effort, 
Saab and DARPA will use the M4 and 
AT4 (the firm’s single-shot 84mm ATM 



(USSOCOM), US special forces are seeking 
an increase in direct fire capabilities, with 
the Special Operations Forces Acquisition, 
Technology and Logistics Directorate 
of Science and Technology announcing 
that it is seeking different technologies 
capable of supplying: “an asymmetric 
advantage for Special Operations 

Forces” in the contemporary operating 
environment. Specifically, USSOCOM 
is considering advanced developments 
in regards to 40mm x 46mm grenade 
ammunition, capable of being fired from 
vehicle-mounted and tripod-mounted 
automatic grenade launchers as well 
as multiple grenade launchers and 

underslung grenade launchers fitted to 
the underside of assault rifles or fired in 
a standalone configuration. USSOCOM 
is considering the development of an 
Enhanced Fragmentation Grenade, 
according to the BAA solicitation, which 
could be able to carry larger amounts 
of payload at extended ranges but still 
within current size restrictions, pressure 
and recoil parameters, USSOCOM 
documents revealed: “USSOCOM is 
interested in increasing the lethal area of 
a 40mm x 46mm fragmentation projectile 
with enhanced energetics and optimised 
controlled fragmentation. USSOCOM 
defines lethal area as having a minimum 
of two fragments per square metre (10.7 
square feet) and 90 percent of those 
fragments penetrating twelve inches 
(304.8mm) of ten percent tissue simulant,” 
documents continued.

Shooters
Meanwhile, armed forces continue to 
consider lighter weight machine gun 
technologies which retain the capability 
to provide heavy and accurate direct fire 
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support to dismounted and mounted 
troops. One such option was displayed at 
SOFINS by Knight Armaments, designed 
to provide special forces and infantry 
units with a more mobile solution for 
organic fire support missions. According 
to industry sources at the event, the 
5.56mm x 45mm Stoner Light Machine 
Gun (XLMG) represents an even smaller 
version of FN Herstal’s Minimi LMG 
which remains a popular option for armies 
globally. The technology is understood to 
be scheduled for evaluation by French 
and Danish special forces later in 2017, 
defence sources confirmed to AMR. 

Finally, sniper systems continue to 
provide a popular force-multiplying effect 
for mounted and dismounted infantry 
combat teams, with the latest market AMR

Sa
ab

The M4 Carl Gustaf, 
alongside the AT4, will 

form the basis of a joint 
Saab-DARPA Massive 

Overmatch Assault 
Round concept study; a 
contract for which was 
awarded to the firm in 

October 2016.

trends witnessing growing requirements 
for multi-calibre capabilities. Another 
USSOCOM programme illustrates such 
demands with the Advanced Sniper 
Rifle (ASR) solicitation publicly disclosed 
to industry for the first time on 6th 
April. According to official documents 
the concept is seeking a commercial off  
the shelf bolt-action sniper rifle capable 
of being switched between 7.62mm x 
51mm NATO (North Atlantic Treaty 
Organisation); .300 Norma Magnum 
(.300NM); and .338 Norma Magnum 
(.338NM) calibres. The decision by 
USSOCOM to pursue this concept follows 
the cancellation of previous efforts 
to procure a multi-calibre capability, 
including the Precision Sniper Rifle 
(PSR) which was cancelled following its 

inception in 2009. The ASR programme 
is likely to include the participation of 
Accuracy International’s AX-Series sniper 
products, SAKO's TRG-42, Barrett's Multi 
Role Adaptive Design and Remington’s 
Modular Sniper Rifle which originally  
won the PSR solicitation before the 
programme was cancelled. Defence 
sources explained to AMR how such a 
modular and multi-calibre capability 
would allow special forces and infantry 
sniper teams to hand pick sniper calibres 
suited to the mission in hand, with the 
consideration of parameters including 
range and lethality. As this article has 
illustrated a growing number of direct 
fire options are available to infantry and 
special forces, providing them with an 
ever-increasing range of capabilities.
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by Stephen W. Miller

Armoured Combat Vehicles (ACVs) have received considerable 

attention from armies in the Asia-Pacific over the last few years. 

Major efforts have been taken, or are underway, to develop and 

acquire such platforms and to modernise and upgrade existing fleets. 
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The Puma IFV, which 
is already in use with 
the German Army, is 
one of the offerings 

for Australia's 
Mounted Close 

Combat IFV role.
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These efforts are intended to replace 
ageing vehicles with newer platforms, 
gaining the improved capabilities 
and reliability provided by new 
technologies, while enhancing vehicle 

and troop survivability against evermore 
challenging threats. The proliferation of such 
projects is a clear indication that the ACV is 
increasingly viewed as indispensable for 
future tactics and operations.
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Australia 
Some of largest armoured vehicle acquisitions 
are occurring in Australia as part of its Land 
400 modernisation. These cover virtually 
every class of ACV. In the ‘light’ category, the 
Thales Hawkei Protected Mobility Vehicle–
Light (PMVL) four-wheel drive platform is 
scheduled to enter low rate initial production 
by the middle of this year. Under an October 
2015 contract Thales’ Australian subsidiary 
is to deliver 1100 Hawkeis in two variants; 
a two-door single extended cab and four-
door dual cab. The vehicle is intended for 
command, liaison, utility and reconnaissance 
roles, with an Initial Operational Capability 
(IOC) planned for 2019. Meanwhile, the 
Australian Army’s General Dynamics 
ASLAV eight-wheel drive light armoured 
vehicle and United Defence/BAE Systems 
tracked M-113AS3/4 armoured personnel 
carriers have been in service for 30 years 
providing reconnaissance and mechanised 
infantry support. Despite a number of 
successful upgrades they are reaching the 
end of their lives. Another part of the army’s 
modernisation is acquiring new vehicles to 
replace both. These two programmes have 
a value of $14 billion and are the largest 
procurements ever embarked upon by the 
Australian Army. The Combat Reconnaissance 
Vehicle (CRV) initial competitor selection 
occurred in July 2016 with BAE Systems’ 
AMV-35 and Rheinmetall’s Boxer selected 
for the risk mitigation activity phase. The 
AMV-35 is an eight-wheel drive vehicle that 
combines Patria’s Armoured Modular Vehicle 
and BAE Systems’ E-35 turret with Orbital 
ATK’s Mk.44 Bushmaster-II 35mm cannon. 
The Boxer is also an eight-wheel drive 
platform and, though originally offered with 
a 30mm cannon in a manned Lance turret, 
this can be upgraded to a 35mm weapon. 
The 30mm weapon is that used on the 
Krauss-Maffei Wegmann/Rheinmetall Puma 
tracked Infantry Fighting Vehicle. Protection 
is emphasized in the CRV programme with 
advanced protection systems being offered 
with each design. The candidate vehicles will 
undergo twelve months of testing with one 
then being selected for production. The CRV 
requirement is for 250 systems with an IOC 
set for 2022.

 Another Australian requirement is for 
the Mounted Close Combat IFV to replace 
the M-113AS3/4 with a true fighting system. 
It will be employed with the force’s General 
Dynamics M1A1 Abrams main battle tank and 
is required to have equal mobility, carry eight 
dismounts and be able to defeat similar IFVs. 
Potential candidates include the Puma with the 
Lance 35mm remotely-operated turret, offered 
by PSM (a joint venture between Krauss Maffei-
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Wegmann and Rheinmetall), the General 
Dynamics’ Ajax tracked Armoured 
Fighting Vehicle (AFV) equipped with the 
Kongsberg MCT-30 remotely-operated 
turret, Rheinmetall’s Lynx tracked AFV 
equipped with a 35mm turret and the 
widely fielded BAE Systems’ CV-9035 
tracked IFV, also with a 35mm turret. There 

are opportunities for linkage between the 
IFV and CRV that could be attractive to the 
army. The possibility of common turrets 
already exists with both the AMV-35 and 
the CV-9035 using the same design. Phase 
Three of the programme has a planned 
requirement for 450 vehicles. Of these 312 
would be outfitted with a turret in an IFV 

configuration. Should a candidate vehicle 
be able to carry eight soldiers the total 
could be reduced to circa 350 from 375 
resulting in substantial savings. The IOC 
for the IFV is planned for between 2024 
and 2025.

Japan and Singapore
Away from Australia, the Japanese Ground 
Self Defence Force (JGSDF) is adapting its 
structure and equipment to a new defence 
strategy with an emphasis on manoeuvre 
and active response to intrusions around 
the archipelago. This includes the 
development of wheeled ACVs with the 
ability to move rapidly long distances and 
to be deployed by sea or air to counter 
threats and oppose landings. The first of 
these new platforms was the Mitsubishi 
Type-16 Manoeuvre Combat Vehicle, an 
eight-wheel drive design with a 105mm 
gun which entered service in 2016. It has 
now been followed by the next-generation  
Armoured Personnel Carrier (APC). 
Prototypes were delivered in January 
to the JGSDF for testing. Developed by 
Komatsu it is intended to replace and/or 
supplement the Komatsu Type-96 APC 
that has been in service since 1996. 

This new platform, called the Wheeled 
Armoured Vehicle Improved, is provided 
with enhanced protection including 
a V-shaped hull to defeat mines and 
improvised explosive devices and high 
levels of  ballistic protection. It has better 
mobility compared to its predecessors 
due to the central engine combined with 
an eight wheel, fully adjustable hydro-
pneumatic suspension and a central tire 
inflation system. The modular design 
provides the capability to change the rear 
compartment to various mission roles 
from carrying an eight soldier infantry 
section, to command and control or 
medical evacuation, for example. This 
approach is similar to that utilised by 
the Boxer (see above). It is expected that 
this new vehicle will be armed with a 
12.7mm remote weapons station which 
is understood to be under development. 
The move to wheeled ACVs is in concert 
with the idea that combat units may be 
required to rapidly move long distances 
to react. Testing is projected to continue 
into 2019 when production could begin. 

The JGSDF is also acquiring 30 
BAE Systems AAV-7 family tracked 
amphibious assault vehicles. A total of 52 
are planned with the possibility of some 
being produced in Japan. A company 
spokesperson indicated that discussions 
regarding the acquisition are being 

The AMV-35 is one of the two finalists being evaluated to fill Australia’s requirement for a new 
Combat Reconnaissance Vehicle.
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Japan’s Ground Self Defence Force has begun trials of a new armoured vehicle designed to 
provide improved protection, enhanced mobility and higher operational and tactical flexibility.
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conducted by all parties including the 
US Department of the Navy, given that 
the US Marine Corps also operates this 
platform. This fielding is another piece 
of Japan’s new defence strategy. It will 
provide the capability to conduct ship-
to-shore operations from amphibious 
vessels to retake island territories.  

Singapore, meanwhile, has issued a 
contract for the Next-Generation AFV 
for the Singapore Army a contract being 
awarded to this end to ST Kinetics in 
March. Designed to replace current 
M-113A2 platforms, the new vehicle was 
first unveiled in June 2016. A Singapore 
ministry of defence spokesperson 
indicated that the new vehicle: “provides 
improved firepower, protection, mobility, 
and situational awareness to meet current 
and future challenges.” The new AFV 
has a crew of three and carries eight 
dismounts. It uses a remotely-operated 
turret with a 30mm cannon and a 7.62mm 
machine gun. A major new capability 
is provided by the attention given to 
both improving the sensor suite and to 
distributing data and communications 
within the vehicle. The commander and 
gunner are positioned in the hull with 
the turret equipped with an optronics 
subsystem. The commander’s panoramic 
surveillance and targeting sight allows 

independent target acquisition with its 
imagery shared across other positions. 
The driver has both a 180 degree field of 
view camera and rear-facing/side-facing 
cameras for all-around viewing. Mounted 
troops can share video from the vehicle’s 
optronics to gain a better understanding of 
the vehicle’s surroundings. The new AFV 
is to enter service in 2019 and will operate 

alongside current ST Kinetics Bionix and 
Bionix-II tracked IFVs. ST Kinetics is also 
the developer of the Terrex eight wheel 
drive ACV, the latest version of which, 
the AV-81, is in service with the Singapore 
Army. The vehicle has a V-shaped hull, 
and a remote weapons station. It can 
accommodate twelve dismounts. The 
firm’s Terrex-2, in cooperation with SAIC, 
has been offered to the US Marines for its 
Amphibious Combat Vehicle requirement 
where it is in competition with the BAE 
Systems/Iveco SuperAV design.

Malaysia and Thailand
Singapore’s neighbour Malaysia has 
satisfied some of its ARV requirements 
domestically through DefTech, often 
manufactured in collaboration with 
foreign developers. Currently the firm is 
manufacturing the AV-8, an eight-wheel 
drive design based on FNSS’s Pars ACV. 
The first production AV-8s were delivered 
in 2014 with a planned total of 257 in 
as many as twelve different variants. 
The most numerous will be the IFV-30 
and IFV-25 designs. The former is to be 
provided using two versions of the LCT-
30 two-person turret; one with a 30mm 
cannon and 7.72mm machine gun, and a 
second which adds an Anti-Tank Guided 
Missile (ATGM) launcher; both turrets 
are provided by Denel. A total of 58 and 
54 of the cannon and ATGM versions 
are planned. The IFV-25, meanwhile, 
is amphibious and uses the FNSS 
Sharpshooter one-person turret with a 
M-242 Bushmaster 25mm cannon with 
46 to be fielded. Another 54 will carry 

ST Kinetics has received a contract to produce the Next Generation AFV for the Singapore Army. 
A digital network allows video and data from sensors to be shared within the vehicle.
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Thailand’s army already fields 
the BTR-3E and recently it announced 

it was purchasing ZBL-09 armoured vehicles 
form NORINCO in the PRC to be delivered by 2020.
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drive train and brakes and providing 
power assisted steering. Still, the GAZ 
BTR-60 eight-wheel drive APC family 
and Kurgan Engineering Works BMP-1 
tracked IFV remain the majority of the 
army’s ACV inventory. Their replacement 
is likely being deferred as the ground 
force priority appears to be replacing 
its 1960’s vintage main battle tanks. In 
addition, the Vietnamese Marines may be 
the first to receive any new ACVs as their 
amphibious assault capability is viewed 
as critical in the maritime and territorial 
disputes that Vietnam maintains with the 
PRC. Vietnam could yet emerge as one of 
the potential markets for Russia’s BMA 
Military Industrial Complex’s ARAV  
four-wheel drive armoured vehicle. 
Designed for use as a reconnaissance 
vehicle, or to support special forces 
operations, the vehicle is protected 
against small arms fire. 

  
Moving Forward
Armoured combat vehicles have gained 
greater attention within the armies of the 
Asia-Pacific.  Increasingly procurement 
programmes there are involving local 
industry with such companies even leading 
development often in collaboration with 
international partners. That the world’s 
largest current ACV acquisition is occurring 
in the region with Australia’s Land 400 
programme is representative of this.  
As a result the armoured capabilities 
of many armies within this region is 
becoming increasingly comparable to 
those beyond. AMR

a 12.7mm machine gun in a remotely-
operated turret. In 2016 Malaysia received 
its first Chaiseri First Win four-wheel 
drive  mine-resistant ambush-protected 
vehicle. Originally developed in Thailand, 
this vehicle is equipping the Malaysian 
Army as the DefTech Lipan Bara. The 
platform carries eleven soldiers plus the 
driver and is primarily designed to be 
employed by security forces. 

In what appears to represent a 
continuing strategic shift towards the 
People’s Republic of China (PRC), April 
saw the Thai Army announce it was 
ordering 34 ZBL-09 eight-wheel drive 
APCs. The vehicle mounts a 30mm 
cannon and 7.62mm machine gun, and 
can accomodate up to ten troops. The 
order is reportedly worth $58 million  
with deliveries expected by 2020. 
Furthermore, the force ordered 
Ukroboronprom BTR-3E eight-wheel 
drive APCs from Ukraine between 2006 
and 2011, and is reported to possess 
around 233. The ZBL-09 and BTR-3E are 
very similar in design so it is not clear 
if this indicates a shift from Ukraine as 
a supplier. In 2013 Thailand’s Defence 
Technology Institute (DTI) announced it 
had partnered with Ricardo to develop an 
eight wheel drive vehicle called the Black 
Widow Spider. A prototype was even 
displayed at the 2015 Defence Security 
Asia exhibition in Bangkok. Since then 
a DTI spokesperson indicated that the 
vehicle has been undergoing technical 
evaluation including automotive, blast 
and ballistic testing. Designed to 

accommodate a 30mm weapon and up 
to twelve soldiers it reportedly has land 
and water performance equivalent to 
other eight wheel drive ACVs. There 
are similarities to the Terrex vehicle 
(see above) which might be ascribed to 
technical support that ST Kinetics has 
suggested that it has provided to DTI. No 
production decision or date for the new 
Thai vehicle has been made public.

 
Taiwan and Vietnam
The Republic of China’s Ordnance 
Readiness Development Centre/Timoney 
Techology CM-32 wheeled ACV will 
replace the army’s ageing M-113 family 
APC fleet. It first entered service in 2007 
with production continuing to fill a total 
requirement for 1400 vehicles. The vehicle 
can swim using water jets and holds eight 
dismounts and a crew of two with a 
remotely-operated turret equipped with a 
12.7mm machine gun or 40mm automatic 
grenade launcher. Other versions have 
been introduced with a 30mm two-person 
turret, 120mm mortar carrier and 105mm 
cannon fire support vehicle. 

Finally, Vietnam’s People’s Army 
recognises the need to update its armoured 
forces. However, financial restrictions 
have required primarily focusing on 
upgrades and improvements for existing 
ACVs most of which were Soviet supplied. 
One of these which is still widely used, the 
BTR-152, was recently successfully tested 
with a number of automotive changes. 
These include replacing the petrol engine 
with a diesel power plant upgrading the 

NORINCO developed the ZBD-2000 family for the PRC Marines. This amphibious fighting vehicle 
can carry up to ten dismounts and is equipped with a 30mm cannon and ATGMs. 
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by Alan Warnes

Airborne Early Warning (AEW) aircraft can do much more than their 

acronym suggests. The increasing ability of these platforms to perform 

land and sea surveillance is making them evermore attractive to 

potential customers in the Asia-Pacific.  

Several nations in the Asia-
Pacific have ramped up 
their AEW procurements 
over the past decade. Once 
nations in the region tended 

to rely on the Northrop Grumman E-2 
Hawkeye AEW family, but now Japan, 
the Republic of China and the Republic 
of Korea are looking for something with 
a bit more oomph. The E-2 family tends 
to be fine for local needs, but for more 
strategic AEW you want something 
bigger, and what better way to do that 
than use a business jet or airliner with 
lots of engine power directing its sensors 
across a noisy neighbour’s territory?

The US has made more AEW technology 
available to its allies in the region via the 
US government’s foreign military sales 
programme. While those nations that the 
US might not want to sell to, or customers 
not keen to acquire equipment covered 
by the US’ International Traffic in Arms 

Regulations, which restricts the export 
of some US military technologies, look 
to Israel, Russia, the People’s Republic of 
China and Sweden, whom are also trying 
to elbow their way further into the regions’ 
AEW market.

Options
AEW aircraft are force multipliers, 
providing various tactical options: 
Monitoring the movements of your 
rival’s aircraft, ships or vehicles is 
one. Performing command and control 
through the direction of fighters, ships 
and ground formations, as well as 
supporting aircraft such as tankers 
and intelligence-gathering platforms is 
another. Alternatively, they can perform 
out surveillance over ground or sea 
targets, distinguishing between friendly 
and hostile forces to reduce the chances 
of blue-on-blue incidents: In a nutshell, 
AEW platforms can gather information, 

analyse it and distribute it to other air 
and surface assets. For example, during 
Operation UNIFIED PROTECTOR, the 
North Atlantic Treaty Organisation 
(NATO)-led intervention to protect 
Libyan civilians during the Libyan civil 
war in 2011, the Royal Air Force used its 
Bomardier/Raytheon Sentinel-R1 ASTOR 
(Airborne Stand-Off Radar) aircraft in 
this role, using its SARS-2 X-band (8.5-
10.68 gigahertz/GHz) synthetic aperture 
radar to distinguish between opposing 
forces whom were not in uniform and 
who drove similar civilian vehicles. The 
jet’s radar operates at high altitude to 
provide high resolution imagery and 
is believed to have a range of between 
86.4 nautical miles/nm (160 kilometres/
km) and 162nm (300km) depending 
on open sources. The use of the NATO-
standard Multifunction Information 
Distribution System/Joint Tactical 
Information Distribution System Ultra 

The PAF’s ZDK-03 is one of a number of 
different platforms the force uses in the AEW 
role. This fleet is supplemented by Saab 340 
aircraft equipped with the Erieye radar.

doing more than it 
SayS on the tin
doing more than it 
SayS on the tin
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High Frequency (30 megahertz/MHz to 
300MHz) Tactical Data Link (TDL) allows 
the transfer of the aircraft’s radar picture 
to other users on the ground and in the air 
in near real time; although not an AEW 
aircraft in the purest sense of the word as 
it was not designed to direct and manage 
air operations, the a concept of operations 
used by the Sentinel-R1 is employed by 
most AEW aircraft.

Pakistan
Looking towards South Asia, the Pakistan 
Air Force (PAF) is planning to boost 
its four-strong Saab-2000 turboprop 
transport fleet equipped with that 
company’s Erieye S-band (2.3-2.5/2.7-
3.7GHz) AEW radar, and its four Shaanxi 
ZDK-03 Karakorum AEW aircraft. Of the 
Saab-2000 Erieye aircraft, “one will be 
delivered (this year) and two in more in 
2018,” Air Chief Marshal Sohail Aman, 
the PAF’s chief of the air staff, told the 
author in late April. Purchasing AEW 
aircraft from two separate sources is 
indicative of Pakistan’s strategy of not 
becoming too reliant on any one ally. 
During the November 2016 Zhuhai Air 
Show, China Electronics Technology 
Corporation displayed two AEW 
variants of the Y-9 turboprop transport, 
upon which the ZDK-03 is based. They 
included the KJ-500 (also known as the 
ZDK-06) with a dome antenna along with 
two models  known as the K/JE-03 design 
(a variant of the ZDK-03, with a balanced 
beam radar rather than a dome-mounted 
system. During the exhibition, a video 
showed the capability improvements 
in the newer ZDK-06 which allows the 

aircraft to use TDLs to connect aircraft, 
unmanned aerial vehicles, warships 
and ground installations; a capability 
already in widespread use on Western-
developed AEW platforms. The PRC has 
a fleet of AEW aircraft, which is thought 
to comprise circa 19 Ilyushin KJ-2000s 
and seven Shaanxi KJ-200s but now the 
People’s Liberation Army Air Force 
(PLAAF) is believed to be operating 
several of the improved KJ-500 platforms. 
These aircraft will be very useful as the 
PRC expands its so-called ‘Nine-Dash 
Line’ further south in the South China 

Sea where it is involved in a number 
of competing maritime and territorial 
disputes with the Republic of China, 
Malaysia, the Philippines and Vietnam.

The PLAAF’s KJ-2000 is based closely 
upon the Ilyushin Il-76 turbofan freighter 
family, as is the Beriev A-50Ehl operated by 
the Indian Air Force (IAF). These aircraft 
are flown by the IAF’s 50 Squadron at 
Agra airbase in northern India. The unit is 
set to receive another two aircraft ordered 
in March 2016. Under a $1.1 billion deal 
all three original Il-76 airframes were 
modified with Israel Aerospace Industries’ 
(IAI) EL/W-2090 Phalcon L-band (1.215-
1.4GHz) AEW radar. The radar is regarded 
as one of the most advanced systems in 
the world. According to sources familiar 
with its capabilities, a track initiation takes 
just four seconds, at least five times faster 
than an equivalent rotating dome AEW 
radar system. The IAF also acquired three 
Embraer ERJ-145 turbofan transports in 
a $208 million deal that is seeing them 
outfitted with an indigenous Defence 
Research and Development Organisation 
system known as the Netra. The first was 
handed over to the IAF on 14th February. 
The Netra radar can perform 240 degree 
coverage with a 208.5nm (386.2km) 
instrumented range. It would seem that 
the IAF’s current fleet of five A-50s and 
three EMB-145s will not be enough to 
cover India’s vast borders; measuring 
over 11879nm (22000km). Up to six 
Airbus A330 family turbofan transports 

The RAAF operates six E-7As and one is regularly 
deployed to the Middle East to support Operation OKRA.
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The JASDF has a requirement for four 
E-2Ds, with two currently on contract. 
The JASDF has been flying the earlier 
E-2C Hawkeyes since 1984.
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tankers, act as a communications relay 
from airborne assets to personnel on the 
ground and relay target details to the 
fighters. The Republic of Korea Air force 
also acquired four Boeing B737-700ER 
turbofan transport-based platforms 
equipped with the MESA radar in a $1.6 
billion deal back in 2006 and are now set 
to order two more.

Other Boeing AEW users in the region 
include Japan which operates four Boeing 
E-767s, the only country to have purchased 
the firm’s B767-200ER turbofan transport 
as an AEW aircraft. Four E-2Cs augment 
them, but their time is coming to an end 
as plans to acquire four more modern 
E-2D Hawkeyes equipped with Lockheed 
Martin AN/APY-9 Ultra High Frequency 
(420MHz-450MHz/890MHz-942MHz) 
radars at a total cost of $1.7 billion are 

which could be configured with the Netra 
radar are now on the IAF’s wish-list, S. 
Christopher, the DRDO’s chairperson, 
told reporters at this February’s Aero 
India exhibition held in Bengaluru in the 
west of the country. He added that the deal 
was now before the Indian government’s 
Cabinet Committee on Security and 
he was hopeful that within six months 
he would get the clearances to acquire 
these aircraft. Mr. Christopher suggested 
that the first aircraft will be handed over 
to the IAF in less than seven years after 
signing the contract. He added that, when 
mounted on the A330, the Netra radar 
would have 360 degree surveillance over 
a 162nm (300km) instrumented range.

Further East
Looking towards southeast Asia, 
Thailand is operating two Saab 340 Erieye 
AEW aircraft, based with the Royal Thai 
Air Force’s 7 Wing in the south of the 
country, close to the border with Malaysia. 
With continued guerrilla violence in the 
southern reaches of Thailand, the two 
aircraft are used to monitor the ground 
situation. They are also watching over 
movements from the sea into the conflict 
zone. As you head further into the Pacific, 
the majority of air forces are flying 
US-built aircraft to fulfil the AEW role, 
which is not surprising given that many 
are amongst Uncle Sam’s closest allies. 
For example, the Royal Australian Air 
Force (RAAF) operates six Boeing E-7A 
Wedgetail AEW aircraft equipped with 
Northrop Grumman’s S-band Multirole 

Electronically Scanned Array (MESA) 
radar which the RAAF claims is some of 
the most modern technology it operates. 
The MESA radar provides 360 degree 
coverage at ranges in excess of 149.4nm 
(276.7km) for aerial targets and 113nm 
(209.2km) for patrol boat-sized surface 
contacts. Distances can be significantly 
increased if the radar’s power is focused 
in a particular direction, rather than 
applied in a general sweep. Based with 
2 Squadron at Williamtown airbase 
in New South Wales, One example is 
regularly deployed to the Middle East 
for Operation OKRA, Australia’s military 
commitment to the US-led Operation 
INHERENT RESOLVE aimed against the 
Islamic State in Iraq and Syria. With 13 
personnel on board, the E-7As provide 
command and control to fighters and 

On the back of its UAE successes, Saab is now 
marketing the GlobalEye to several Asia-Pacifc 
countries including Malaysia and Indonesia.
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Singapore operates four G550 aircraft equipped 
with the EL/W-2085 radar. Unlike most of the 
aircraft in this report, these have the radar 
mounted on each side of fuselage. 

Singapore operates four G550 aircraft equipped 
with the EL/W-2085 radar. Unlike most of the 
aircraft in this report, these have the radar 
mounted on each side of fuselage. 
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arrive some time later this year. Avishay 
Izhakian, deputy general manager for 
marketing and business development at 
IAI’s Elta subsidiary told the author in 
late-2016 that the platform “is a fourth 
generation (conformal AEW radar), the 
main difference is the advanced radar 
technology which makes it more 
powerful (than other, similar platforms), 
you get better or same performance 
with lesser resources. Weight is a big 
factor in the AEW world and the aircraft 
fulfils several missions, not just tracking 
airborne targets but on the ground and 
at sea. We have developed the aircraft for 
the threats of the future, not just today.” 
In 2010, IAI and Airbus’ defence and 
space subsidiary started developing an 
AEW version of the latter’s C-295 family 
turboprop freighter equipped with IAI’s 
EL/W-2095 radar, which is believed to be 
an upgraded version of the EL/W-2090 
radar (see above). There have been no sales 
so far but both IAI and Airbus continue 
to promote the aircraft: “The C-295 is very 
popular and some of the customers want 
to leverage its infrastructure for several 
other missions including AEW to make 
it a more cost effective solution,” Mr. 
Izhakian argued. 

Over the next decade other nations 
beyond those discussed above may well 
join the Asia-Pacific AEW club. This could 
include nations such as Malaysia and 
Indonesia, as mentioned above, or possibly 
Vietnam: The range of surveillance 
capabilities performed by such aircraft 
are increasingly making them no longer a 
luxury, but a necessity. AMR

Malaysia and Indonesia are known to 
both have urgent AEW requirements 
which Saab is hoping to tap into with 
this new platform, launched in Singapore 
during February 2016. Having won a $1.5 
billion contract for three GlobalEyes from 
the United Arab Emirates (UAE), where it 
is known as the Swing Role Surveillance 
System (SRSS), Saab is keen to build on 
the aircraft’s success. The GlobalEye 
combines the new Erieye-ER (Extra 
Range) Active Electronically Scanned 
Array (AESA) radar with Bombardier’s 
Global-6000 business jet. At the Singapore 
launch, Erik Winberg, Saab’s director of 
business, said that the GlobalEye has “a 
swing-role capability that can work in the 
air, land and maritime domain. We can 
do any sort of surveillance in these three 
domains.” According to Saab the new 
aircraft has an endurance of circa eleven 
hours and can automatically detect and 
track air and surface targets over a huge 
area. Ground surveillance of moving 
vehicles can be conducted through long-
range, wide-area ground moving target 
indication radar modes. 

IAI Elta is also trying to make more 
headway in the market and continues 
to market the G550 equipped with the 
EL/W-2085. The most recent customer 
is the Aeronautica Militaire (Italian Air 
Force) which acquired two in a $750 
million deal that also included the Israeli 
Air Force buying 30 Alenia Aermacchi/
Leonardo M-346 Master lead-in jet 
trainers for around $1 billion. The first 
G550 was handed over to the Italian Air 
Force last December, and the second will 

now underway. A $151.3 million order 
for the first aircraft was contracted on 
12th November 2015, and a second deal 
worth $163 million for a second E-2D 
followed in August 2016. Japan is joined 
by the Republic of China Air Force which 
operates six E-2Ks.

Singapore
One of the most interesting acquisitions 
in the region was the $1 billion purchase 
by the Republic of Singapore Air Force 
(RSAF) for four Gulfstream G550 
business jets outfitted with IAI’s EL/W-
2085 conformal L-band/S-band AEW 
radars. The aircraft has the narrower 
field of view S-band antennae on the fore 
and aft, with the wider-angle L-band 
antennae mounted on the sides of the 
aircraft’s fuselage. Deliveries took place 
between 2009 and 2010 and the aircraft 
were declared fully operational on 13th 
April 2012 with the RSAF’s 111 Squadron. 
The EL/W-2085 has revolutionised the 
way the RSAF carries out its AEW role 
after 23 years of using the E-2C. Typically, 
the RSAF remain tight-lipped about the 
programme, but ST Aero is believed to 
provide maintenance support for the jets. 
Although the US appears to have stitched 
up most of the market in southeast Asia, 
both Saab and IAI are pushing hard to 
make some headway.

New Players 
Having gained a foothold in Pakistan 
and Thailand, Saab is now trying to 
move further into the Asia-Pacific’s AEW 
market with its new GlobalEye offering. 

The Royal Thailand Air Force operates two 
Saab 340 aircraft equipped with the Erieye 
radar in the southern reaches of the country 
to assist counter-insurgency efforts there.
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by Marty Kauchak

Freedom of navigation and ‘presence’ missions in response to 

territorial disputes with the Peoples Republic of China, fishery 

patrols and interdiction of migrants at sea are among the operational 

requirements for Offshore Patrol Vessels (OPVs) and corvettes in the 

Asia-Pacific.  

Asia-Pacific navies and other 
maritime forces assign 
their OPVs to missions in 
territorial/brown waters 
and beyond; and well into 

the blue water domain. A New Zealand 
Defence Force (NZDF) spokesperson 
provided AMR with one unique insight 
of recent and planned OPV operations, 
from the perspective of the Royal New 
Zealand Navy’s HMNZS Otago and 
HMNZS Wellington ‘Protector’ class 
OPVs. From June 2016 to October 2016, 
HMNZS Otago conducted two separate 
fishery patrols and went on a re-supply 
mission. The spokesperson added: “From 
3rd February to 20th February, (she) re-
supplied the Campbell and Auckland 
islands in the sub-Antarctic, in support 
of the Department of Conservation 

and MetService (the New Zealand 
meteorological service). (She) also 
helped the Defence Technology Agency 
launch a wave buoy to gather data on 
the characteristics of Southern Ocean 
waves to support operations in the area 
and (in the) Ross Sea.” Concurrently, 
HMNZS Wellington was deployed to 
Vanuatu, the Solomon Islands and New 
Caledonia during July 2016 and August 
2016, and was tasked with supporting 
the NZDF’s response to the Kaikoura 
earthquake in November 2016. “(She) 
patrolled the Southern Ocean and New 
Zealand’s Exclusive Economic Zone 
between November 2016 and January. 
Throughout February and March, 
HMNZS Wellington conducted patrols 
along the east coast of New Zealand’s 
North Island,” the spokesperson noted. 

 On 22nd June HMNZS Otago was 
scheduled to depart on a seven-week 
deployment into the Pacific:  “Operation 
CALYPSO is the overarching mission 
name for operations in support of our 
Pacific neighbours and often involves sub-
operations and missions. This deployment 
will include providing support to the 
Ministry for Primary Industries; Ministry 
of Foreign Affairs and Trade; and the 
Forum Fisheries Agency. During the 
deployment HMNZS Otago will conduct 
port visits to Nouméa (New Caledonia) 
and Port Villa (Vanuatu), and will 
participate in the 75th anniversary of the 
Battle of Guadalcanal,” the spokesperson 
added. Reflecting on the operating tempo 
and scope of missions, of this regions’ 
OPVs and even corvettes in the adjacent 
maritime space, Dirk Malgowski, the 

SMALL PLATFORMS 
MAKE A BIG DIFFERENCE
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managing director of Lürssen’s defence 
division, noted that the driving demand 
for any naval vessel user is to fulfil the 
needs and missions in the dedicated 
sea area they are presented with: “We 
consider this demand is strong.” Mr. 
Malgowski noted technical trends have 
emerged for OPVs, as well as corvettes, 
including, “value-for-money solutions, 
seaworthy platforms, effective mission 
equipment, and reliable, flexible and 
durable designs with lifecycle support 
for professional users.” He continued 
that: “Lürssen has proven very capable 
of delivering on these requirements and 
this is something we know is appreciated 
by the entire cross section of users of our 
ship designs.”

Programme Snapshot
One of the major regional programmes in 
the OPV and corvette domains is Phase I 
of the Royal Australian Navy’s (RAN) Sea-

1180 programme. Under this programme 
twelve new OPVs will replace and 
improve upon the capability delivered 
by the service’s 13 ‘Armidale’ class OPVs. 
According to the Australian Department 
of Defence, the primary role for the new 
OPV will be “to undertake constabulary 
missions, with the vessel serving as the 
primary Australian Defence Force asset 
for maritime patrol and response duties.” 
Three prospective designers for the OPVs 
were shortlisted as of April 2016 namely: 
Damen, Fassmer and Lürssen.

While European shipbuilders are 
competing to lead the build of the 
twelve new OPVs, the programme is 
also strengthening Australia’s naval 
shipbuilding sector. Accordingly, Lürssen 

is working with two experienced 
Australian companies; ASC Shipbuilding 
and Forgacs/Civmec, as its partners. 
Mr. Malgowski, pointed out “that in co-
operation with the major subcontractors 
L3 Australia, Penske Power Systems 
and Saab Australia, they will construct 
the twelve vessels in Australia and will 
maximise the participation of Australian 
suppliers at all times.” He further noted 
that, with this approach, “Lürssen 
combines its proven, ready-to-build 
design with a local construction and 
industry development programme and 
maximises involvement of Australian 
companies for the benefit of the RAN. 
(The company) will strengthen the 
Australian naval shipbuilding sector by 
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HMNZS Wellington’s 
busy operating 

schedule from the 
last twelve months 

represents the 
demand navies place 

on such vessels.

Phase 1 of the Royal Australian Navy’s Sea-1180 programme will provide twelve new OPVs to  
replace and improve upon the capability delivered by the service’s ‘Armidale’ OPVs.
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Lürssen has been down-selected 
compete for the RAN Sea-1180 
Phase 1 programme, and has 
entered into a joint venture with ASC 
Shipbuilding and Forgacs/Civmec.
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of the vessel in Thailand. The keel laying 
ceremony for the second OPV was held 
on 23rd June at the RTN’s Mahidol 
Adulyadej Naval Dockyard in Sattahip, 
southern Thailand, a facility managed by 
Bangkok Dock. This second OPV will be 
equipped with Thales’ Tacticos combat 
management system. Furthermore, 
Thales is responsible for integrating the 
ship’s subsystems including its Boeing 
AGM-84 Harpoon family active radar 
homing Anti-Ship Missiles (AShMs). 

The RTN’s equipping of this OPV 
with the AGM-84 is of interest from 
two perspectives: Firstly, this weapon 
reinforces the notion that these ships 
can also fight at sea when necessary. 
Next, was the selection of the venerable 
AGM-84, compared to perhaps a more 
current AShM offering from MBDA or 
another supplier. Indeed, Katie Kelly, a 
spokesperson at Boeing’s global strike 
weapons and missile systems business, 
and Jamie Cosgrove, a spokesperson at 
the US Naval Air Systems Command, 
stated that “the Harpoon weapons 

transferring Lürssen’s skills to Australia 
and investing in a regional export base 
to service growing demand in the Asia-
Pacific region.”

Fassmer and Austal have joined 
as AustalFassmer to compete to 
deliver Australia´s future OPVs. The 
AustalFassmer team expects to provide 
the well-proven Fassmer OPV-80 design 
tailored to RAN requirements. Simon 
Riddle, the general manager for marine 
solutions, and navy and water jet sales 
at Wärtsilä, noted: “We are following this 
programme with AustalFassmer.” The 
Competitive Evaluation Process for the 
Sea-1180 Phase-I initiative commenced in 
late 2015 and will conclude with second 
pass government approval expected in 
the third quarter of this year. This will also 
announce the contract down selection to 
one industry designer. The winning team 
is expected to commence construction in 
Adelaide in 2018 for the first two OPVs, 
with first vessel delivery forecast for 2021, 
according to the Australian Department 
of Defence. 

Also in the planning phase, the 
government of New Zealand has 
announced its intention to add an ice-
strengthened vessel to its two-strong fleet 
of OPVs (see above). This will provide 
an enhanced capability to conduct sea 
patrols in the Southern Ocean. The NZDF 
spokesperson continued that “acquisition 
of an ice-strengthened offshore patrol 
vessel for Southern Ocean operations 
will take place in the early 2020s.” 
Beyond plans on paper, and elsewhere 
in the region, another OPV supplier, BAE 
Systems, is slowly expanding its presence 
in the Asia-Pacific OPV market; the Royal 
Thai Navy (RTN) accepted its first such 
OPV, the HTMS Krabi, from state-owned 
Bangkok Dock, built under a licensing 
agreement with BAE Systems, in 2013. 
In January 2016, BAE Systems signed 
a new contract with Bangkok Dock to 
assist the licensed construction of the 
second ‘Krabi’ class OPV for the Royal 
Thai Navy. Under this latest agreement, 
BAE Systems is providing engineering 
support and advice during construction 

BAE Systems is slowly 
expanding its initial presence 
in the Asia-Pacific OPV market 
with the RTN accepting the 
HTMS Krabi in 2013.
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in part, or in whole, in their customers’ 
home nation shipyards. At the same time, 
regional customers are receiving ships 
from emerging suppliers, including the 
People’s Republic of China. 

Corvettes in service in the Asia-
Pacific, in planning or under construction 
tend to be between 500 tonnes to 2500 
tonnes displacement; another instance 
of blurring the lines between some larger, 
more expensive ships such as frigates 
or destroyers, but with an important 
performance discriminator from OPVs 
and other ship classes, chiefly their 
increased maximum speed. For instance, 
the first Republic of China Navy (ROCN) 

‘Tuo Jiang’ class corvettes of an expected 
class of twelve 500-tonne displacement 
ships, has a maximum speed of 43 knots 
(79.6km/h). What these smaller corvettes 
provide in terms of increased speed and 
economy (smaller size and decreased 
displacement) they lose in station keeping 
and other capabilities needed for blue 
water scenarios.    

A twist on one existing corvette 
design is evident in the first two ships of 
the Royal Malaysian Navy (RMN) Second 
Generation Patrol Vessel/Littoral Combat 
Ship (SGPV/LCS) class. This February 
Boustead Naval Shipyard laid down the 
keel for a second SGPV/LCS on order 
for the RMN. The vessel is the second 
of six 3000-tonne displacement ships 
ordered under a $2 billion contract. The 
programme’s first-of-class was laid down 
in March 2016. The SGPV/LCS is derived 
from the French shipbuilder DCNS’ 

‘Gowind 2500’ class corvette. In another 
representative regional development, 
Bangladesh received two ‘Shadhinota’ 
class corvettes, BNS Shadhinota and BNS 
Prottoy, from China Shipbuilding Industry 
Corporation in December 2015. Media 
reports confirmed that Bangladesh has 
ordered an additional two ‘Shadhinota’ 
class corvettes, and that construction of 
these ships commenced in the PRC last 
August.

In 2015, the Strategic Defence 
Intelligence consultancy stated that 
corvettes will account for the largest 
spending in the naval surface combatants 
market, holding 27 percent of this total over 
the next ten years. The ability of both OPVs 
and corvettes to perform many valuable 
roles will help in no small measure to 
propel this demand. Much as the region 
has demonstrated to date, a high demand 
for these vessels has been witnessed in the 
Asia-Pacific, and this is a trend which looks 
set to continue in the coming years. AMR

lower power (requirements) and lower 
capital expenditures for OPVs with 
displacements of between 500 and 3500 
tonnes. Guaranteed availability and 
lower operational costs are starting to 
become prevalent for the OPV market.”

George Awiszus, the director of 
military marine marketing at General 
Electrics’ marine solutions business, also 
commented on the maximum speed 
differences between most OPVs and other 
classes, in particular corvettes. He noted 
that his division’s “value proposition is 
aligned in a good part with the need for 
speed, power density and proven global 
experience and region support. The OPV 
opportunities in (the Asia-Pacific) seem to 
presently be for lower speeds. However, 
things do and often change. In periods of 
potential conflict and tension, such is the 
case now in the Asia-Pacific region, I have 
seen navies look at all vessels to have some 
form of lethality and need for speed to 
support challenging maritime objectives; 
so things may change.” Anticipating 
change, and opportunity, in the region’s 
propulsion market, Mr. Awiszus added: 

“We are watching the (Republic of China) 
procurement of follow-on and upgraded 
‘Tuo Chiang’ class corvettes which have 
a need for a maximum speed of greater 
than 30 knots (55.6 kilometres-per-hour) 
for their larger follow-on units.”  

Corvette Highlights
Construction and other contracting 
activities are similarly brisk in the corvette 
sector. Western nations are increasingly 
designing corvettes with their sight on 
exports, with these ships being built 

system has received ten tactical upgrades. 
The Harpoon is currently on its fifth-
generation seeker.” Furthermore, the 
missile’s capabilities include a handsome 
range in excess of 67 nautical miles/nm 
(124 kilometres/km). 

Class Conscious
Nevertheless, there is a blurring of lines 
between ship classes and designations 
in the Asia-Pacific and beyond. The 
eight vessels of the Royal Singapore 
Navy’s (RSN) ‘Independence’ class 
Littoral Mission Vessel, closely mirror 
the characteristics of other navies’ OPVs. 
According to the RSN the LMV displaces 
1250 tonnes, closely mirroring the ships of 
the ‘Krabi’ class. This March, ST Marine 
launched the fourth ‘Independence’ 
class vessel on order for the RSN. The 
ship will be the future RSS Justice and is 
part of a contract for eight LMVs signed 
between ST Marine and the Singapore 
Ministry of Defence in 2013. While the 
lead ship of the class, RSS Independence 
was commissioned on 5th May, her sisters 
the RSS Sovereignty and RSS Unity are 
undergoing sea trials. The RSS Justice is 
expected to be fully operational by 2018, 
and the RSN is currently scheduled to 
operate all eight ‘Independence’ class 
ships by 2020. 

Below the Waterline 
Significant trends are occurring in the 
propulsion and engineering sectors 
for regional OPV and corvette fleets. 
Mr. Riddle, observed that “navies 
and coastguards are adjusting their 
requirements for speed in order to meet 

The RSS Independence was commissioned year. The RSN is scheduled 
to operate all eight of its Littoral Mission Vessels by 2020.

G
ov

er
n

m
en

t 
of

 S
in

ga
po

re



A I R
P O W E R

28 |  AsiAn MilitAry review  |

by Thomas Withington

While Directional Infra-Red Countermeasures 

(DIRCMs) are traditionally considered to 

be the preserve of military aircraft, the 

continuing threat presented by Infrared (IR) 

guided Surface-to-Air Missiles (SAMs) is 

making such equipment attractive to non-

military operators.  

DESTRucTion 
on a buDgET

The proliferation 
of Russian-origin 

MANPADS continues to 
be a cause for concern 
around the world, with 

Venezuela thought to 
hold large stockpiles.
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The travel warning of the US 
Federal Aviation Administration 
(FAA) issued on 23rd May was 
unambiguous in its tone: “While 
there have been no reports 

of Man-Portable Air Defence Systems 
(MANPADS) being used against civil 
aviation in the territory and airspace 
of Pakistan, some extremist militant 
groups are suspected of having access 
to MANPADS.” The FAA warning 
continued: “As a result, there is a potential 
risk for (guerrillas) to target civil aviation 
with MANPADS at low altitudes.” 
MANPADS, which primarily use IR 
or laser-guided SAMs have presented 
a potent danger to civil aviation since 
their first recorded use against such a 
target when a Vickers Viscount-782D 
turboprop airliner belonging to Air 
Rhodesia flying between Victoria Falls 
in western Zimbabwe and Harare in the 
northeast of the country was shot down 
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on 3rd September 1978 by the Zimbabwe 
People’s Revolutionary Army (ZPRA) 
using a KBM 9K32 Strela-2 MANPADS 
employing an IR-guided SAM. The attack 
caused the loss of 38 souls; a further 
ten survivors were massacred by ZPRA 
insurgents at the crash site in Karoi, 
northern Zimbabwe. Fortunately, there 
have been no documented examples of 
MANPADS use against civilian aircraft 
since an Ilyushin Il-76TD turbofan 
freighter belonging to Belarussian cargo 
airline TransAVIAexport was believed 
to have been shot down on 23rd March 
2007. The aircraft, which had been 
assisting the supply of humanitarian aid 
to the Somalian capital Mogadishu, had 
departed the city’s international airport at 
1400 local time when one of the jet’s wings 
was seen to separate from the aircraft, 
causing the crash and killing all eleven 
occupants. The Belarussian government 
and a Somali Islamist website, qaadisiya.
com maintained that the aircraft was 
struck by a SAM, although this was 
denied by the Somali government.

 
Proliferation
While ten years have elapsed since the 
last documented attack of a civil aircraft 
with a MANPADS, this is by no means a 
reflection of the threat dissipating. Media 
reports in late May disclosed that the 
government of Venezuela is thought to be 
stockpiling circa 5000 KBM 9K338 Igla-S 
MANPADS and accompanying IR-guided 
missiles. These missiles are being held 
against the backdrop of a deteriorating 
security situation in Venezuela which, at 
the time of writing (June) has witnessed 
increasingly violent protests against the 
country’s president Nicolas Maduro. Any 
further breakdown of law and order within 
Venezuela, coupled with Mr. Maduro’s 
general antipathy towards the United 
States, could endanger the security of this 
stockpile: In March 2015 the administration 
of US President Barack Obama imposed 
sanctions on Venezuela following his 
declaration that the country was a threat to 
US national security.

To further complicate matters, a report 
posted on the PR Newswire website on 8th 
May stated that the market for MANPADS 
is expected to increase from $5.8 billion 
globally to $7.7 billion by 2022, with 
growth expected to be highest in the Asia-
Pacific region. Moreover, new products 
are entering the marketplace. For example, 
Russia’s LOMO announced that it will 
showcase its new Mowgli-2M IR-guided 
MANPADS at the International Maritime 

Defence exhibition to be held in late June/
early July in St. Petersburg, northwest 
Russia. Given the expected upward 
trajectory of the MANPADS market, not 
to mention the advent of new products 
and the illicit and overt proliferation 
of MANPADS to non-state actors in the 
Syrian and Iraqi theatres, to name just 
two, the threat of such attacks against 
non-military aircraft seems unlikely to 
diminish: “From our knowledge, and 
from what is being published worldwide, 
more and more attempts at targeting 
commercial aviation are being witnessed,” 
noted Dan Slasky, vice president of the 
electro-optical and laser systems business 
unit at Elbit Systems: “Many MANPADS 
have proliferated to unfriendly groups 
from various state stocks (such as Libya) 
which have been looted, hence the threat 
level is quite high.” According to the 
Stockholm International Peace Research 
Institute arms control think tank, up to 
15000 MANPADS were supplied to Syria 
between 1970 and 1983. More recently, 
anti-government rebels in Syria are 
thought to have received China National 
Precision Machinery Import and Export 
Corporation FN-6 family IR-guided 
MANPADS during 2012. Deliveries of 
at least ten systems are thought to have 
occurred to this end, possibly financed 
by the government of Qatar, taken from 
Sudanese stocks, and delivered by Turkey. 
Open sources state that Sudan acquired 
50 FN-6 examples in 2006, with a further 
100 following in 2016. Worryingly, 
MANPADS are relatively inexpensive: 
Confidential sources informed AMR that 
it is possible to purchase MANPADS and 
their missiles on the black market for as 
little as $30000 and $5000 respectively.

DIRCM
Although MANPADS pose a clear 
and present danger to civil aviation 
protection is available from Electronic 
Countermeasures (ECMs): “The most 
effective and relevant means to protect 
non-military aircraft is via a laser-based 
system, namely a DIRCM.” Basically, a 
DIRCM uses two devices to defeat an IR-
guided SAM. The first is an Ultraviolet 
(UV) sensor which detects the hot exhaust 
of the incoming missile. The second is a 
transmitter which shines a powerful 
beam of laser light into the missile’s IR 
seeker with the intention of dazzling it. 
Once the UV sensor detects the incoming 
missile it is then tracked by the DIRCM 
using the missile’s IR signature. A laser 
beam is then shone at the missile’s seeker 
which not only blinds the missile but 
employs a specific waveform of laser 
light to persuade the missile’s guidance 
system that the weapon is off course. 
This process continues until the weapon 
is so far from its target that it no longer 
presents a threat. This entire engagement 
can take between three and five seconds. 

Open source reports note that a product 
known as the EL/M-2160F Flight Guard, 
produced by Israel Aerospace Industries’ 
Elta division is thought to be installed 
onboard airliners used by the Israeli 
carriers El Al and Israir. The EL/M-2160F, 
according to the manufacturer’s literature, 
uses radar to detect an incoming missile and 
a countermeasures dispenser to disperse 
flares designed to provide a heat signature 
more seductive to the missile than the 
targeted aircraft’s engines. Yet Mr. Slasky 
does not consider flares to be a practical 
solution for equipping the MANPADS 
defences of civilian aircraft: “Flares are 

IR-guided MANPADS were 
first used en masse by the 
anti-Soviet Mujahideen to 
combat Soviet aircraft during 
the USSR’s war in Afghanistan 
between 1979 and 1989.

IR-guided MANPADS were 
first used en masse by the 
anti-Soviet Mujahideen to 
combat Soviet aircraft during 
the USSR’s war in Afghanistan 
between 1979 and 1989.
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two 9K32 Strella-2 IR-guided surface-to-
air missiles as the aircraft departed Moi 
International Airport in southern Kenya 
en route to Tel Aviv. Although fortunately 
the two missiles missed the aircraft, the 
attack dramatically underscored the 
need to protect that country’s airliners. 
As noted above, since the attack, the 
Israeli government has taken steps to 
ensure that its aircraft are protected with 
DIRCMs. One consequence of this is that 
Israeli companies have developed a niche 
in also supplying such equipment for 
VIP aircraft. The need for such protection 
was highlighted back in April 1994 when 
Juvénal Habyarimana, the President of 
Rwanda and Cyprien Ntaryamira, his 
Burundian counterpart, were killed when 
their Dassault Falcon-50 business jet was 
shot down by an unknown MANPADS; 
an incident which was widely considered 
to have been a catalyst for unleashing the 
Rwandan genocide in which up to one 
million ethnic Tutsis and moderate Hutus 
were murdered. 

The proliferation of such technology 
was witnessed during the Paris Air Show, 
held between 19th and 23rd June with 
announcements made by Elbit and Bird 
Aerosystems regarding sales and new 
products. Elbit revealed on 21st June that 
it had won a contract worth $20 million 
for the supply of its J-MUSIC DIRCM, 
which differs from the firm’s C-MUSIC 
by possessing a distributed architecture 

explosive devices and being dangerous for 
commercial environments (do not always) 
receive commercial certification.”

In 2013, reports circulated that El Al 
had test flown Elbit’s C-MUSIC DIRCM 
onboard a Boeing 737-800 airliner with the 
product being selected to fulfil the Israeli 
government’s SkyShield programme 
which was initiated in November 2014 
to roll out the C-MUSIC across Israel’s 
airliner fleet, including aircraft of the 
carriers Arkia and Israir. The entire system 
is enclosed in a pod weighing 352 pounds/
lb (160 kilograms/kg). This allows the 
C-MUSIC to be moved from aircraft to 
aircraft, meaning that an airline or civil 
aircraft operator does not necessarily need 
to procure one pod per aircraft. Mr. Slasky 
continued that, alongside equipping 
airliners with the DIRCM, Elbit has won 
orders to install the system on VIP (Very 
Important Person) aircraft. 

One major consideration in DIRCM 
design is reliability: “A typical commercial 
aircraft practically does not stop flying 
except for the short time at the gate to 
embark and disembark passengers,” Mr. 
Slasky continued: “Hence DIRCMs for 
commercial aircraft need to have extremely 
high levels of reliability.” Cost is another 
issue that airlines have to consider. Full 
implementation of DIRCMs across a fleet 
can become incredibly expensive. To put 
matters into perspective, in late July 2015, 
the US State Department announced a 
proposed sale of Northrop Grumman AN/
AAQ-24(V) DIRCMs to the United Arab 
Emirates to equip VIP aircraft with four 
systems and accompanying support being 
procured for $335 million at 2015 prices; 
giving a potential unit price in the order 
of $83 million. While economies of scale 
would almost certainly lead to a reduction 

of DIRCM unit price if a national carrier 
was to procure DIRCMs to equip their 
entire fleet, such a procurement could still 
potentially cost in the billions of dollars, 
far beyond what the wafer-thin profit 
margins of airlines which according to the 
International Air Transport Association civil 
aviation industry group amounted to $7.54 
for each passenger carried in 2016, could 
accomodate. For those airlines which must 
fly into areas of danger where MANPADS 
maybe present, it could be more practical to 
procure a small number of podded DIRCMs 
which can be installed on aircraft as and 
when required. Northrop Grumman is not 
the only US company which has developed 
countermeasures to protect civilian aircraft. 
Last decade, BAE Systems developed the 
Jeteye infrared countermeasure. According 
to Tom Kirkpatrick, business development 
manager at the firm, this product “was 
successfully adapted for civilian use and 
actually flew in active commercial service 
for a brief time to demonstrate feasibility,” as 
a result of a US Department of Homeland 
Security research effort. He continued 
that Jeteye includes technology that 
the firm has developed for military 
customers, adding that these 
products “are credited with 
many, many aircraft saves in 
combat.”. 

Lessons from History
Unsurprisingly, given the 
security threat that the 
country’s civil airliners 
face, Israel is something 
of a centre of excellence 
for DIRCM technology 
for non-military aircraft. 
In 2002, an Arkia Boeing 
757-300 was attacked by 

Elbit System’s C-MUSIC DIRCM is seen 
here equipping an El Al 737-800 airliner, 
positioned aft of the main undercarriage.
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Elbit’s J-MUSIC product is designed to offer DIRCM protection, 
but using a package which is integrated within the aircraft.
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Controls for Conventional Arms and 
Dual Use Goods and Technologies, which 
allows for the usage of this military grade 
technology for civilian applications. It has 
also received EASA and FAA certification 
giving CAMPS-equipped aircraft greater 
operational leeway regarding the airports 
they can use. To date, he added that the 
sales of the CAMPS which the company 
has enjoyed have mainly been to equip 
aircraft supporting UN operations, 
although the firm has also provided the 
product for VIP aircraft operating in the 
Afghan and Iraqi theatres. Mr. Kieck adds 
that the smallest platform which could be 
equipped with CAMPS is a piston engine 
light aircraft, with the product being 
scalable with a sufficient number of UV-
based missile approach warning systems 
being added to the airframe to ensure that 
the aircraft is sufficiently protected.  

Laser Guided
Much as the MANPADS threat is unlikely 
to remain static at both the technological 
and proliferation levels, so DIRCM 
technology will develop to enhance 
the protection offered to aircraft. Also 
exhibiting at this year’s Paris Air Show 
was Elettronica. The firm provides a 
DIRCM in the form of its ELT/572 which 
can be integrated with a third-party 
missile warning system, which is already 
in service. The company told AMR 
that it is currently developing a next-
generation DIRCM which employs new 
laser technology. The firm added that  
this will bring benefits in terms of 
designing a DIRCM which has a 
comparatively lower physical footprint 
on an aircraft, saving weight and hence 
fuel, while not requiring any additional 
power. The firm continued that this new 
DIRCM is currently undergoing bench 
testing, with flight testing to follow. Each 
unit, the company continued, could 
weigh between 15kg (33lb) to 18kg 
(39.6lb) with Elettronica continuing that 
the technology is free from export control 
under the terms of the US government’s 
ITAR (International Traffic in Arms 
Regulations) restrictions which limits 
the export of materiel with substantial 
quantities of US-supplied technology. 
The company is confident that such 
technology will be highly effective in 
neutralising the threat posed by current 
and future IR-guided threats. While 
the MANPADS menace is unlikely to 
diminish anytime soon, the advent of the 
DIRCM for civilian aircraft at least now 
provides a worthy adversary. AMR

Boeing 737-BBJ business jet family aircraft. 
The firm continued that this certification 
process is expected to be completed by 
the end of this year. Certifying flare-
based countermeasures for use with 
civilian aircraft is highly dependent on 
such systems having a zero false alarm 
rate to ensure that the flares are not 
accidentally triggered while the aircraft is 
at, or in the vicinity of, the airport. One 
of the attractions of the AeroShield Pod 
is that a single system can be swapped 
between several aircraft meaning that an 
operator does not have to procure one 
system for each plane. Beyond the VIP 
market, BIRD Aerosystems sees potential 
for the product to protect civilian aircraft 
operating in danger areas around the 
world, notably aircraft supporting the 
efforts of the United Nations (UN) and 
non-governmental organisations seeking 
to distribute humanitarian aid. As 
illustrated by the loss of the Belarussian 
Il-76TD discussed above, such aircraft are 
at risk from SAM attack. 

Saab has squared the circle regarding 
the provision of a self-protection system 
which can employs flares, but which 
can be used at civilian airfields. The 
firm’s CAMPS (Civil Aircraft Missile 
Protection System) internally-mounted 
countermeasure employs flares developed 
by Chemring which are ejected from 
their dispenser in a mechanical fashion, 
rather than by using pyrotechnics, 
removing one potential source of ignition. 
Moreover as Anton Kieck, executive 
manager for development and marketing 
at Saab explained, once the flares are 
ejected into the atmosphere, they do not 
burn in the visible spectrum, but still 
produce enough heat to fox an IR-guided 
missile. Mr. Kieck continued that the 
CAMPS is certified under the terms of 
the Wassenaar Arrangement on Export 

installed internally, as opposed to the 
C-MUSIC which has been designed 
as a podded system. A press release 
published by the company to announce 
the news stressed that the J-MUSIC was 
to equip a Gulftstream G650 business jet, 
stating only that the aircraft equipped 

“an African based customer.” The press 
release continued that installation of the 
equipment is expected to conclude by 
mid-2019. Meanwhile, Bird Aerosystems 
launched its new AeroShield Pod 
equipped with the firm’s SPREOS DIRCM. 
The design of this product, a company 
press release stated takes the SPREOS 
DIRCM, the Airbus/Hensoldt AN/
AAR-60 Missile Launch Detection Sensor, 
plus BAE Systems’ ALE-47 Airborne 
Countermeasures Dispenser System and 
packages this into a pod which can then 
be installed on wide-body aircraft. During 
the exhibition, representatives from the 
company told AMR that the AeroShield 
Pod is already in service onboard a VIP 
aircraft. The representatives continued 
that this entire package weighs below 
100kg (220lb). Of note is the product’s use 
of flares and a DIRCM to neutralise IR-
guided threats. 

Aircraft equipped with flares can be 
problematic regarding civilian airfields 
amidst concerns over the fire risk that 
such countermeasures can pose not to 
mention the possible danger to those on 
the ground living within the vicinity of 
an airport should the flares be launched. 
BIRD Aerosystems stated that the 
AeroShield Pod is in the process of being 
certified for use on civilian aircraft by 
the European Aviation Safety Agency 
(EASA), the European Union (EU) agency 
responsible for civil aviation safety and 
regulatory matters within the EU. Notably 
the firm told AMR that the product is 
being certified for deployment onboard 

BIRD Aerosystems’ 
AeroShield Pod was showcased 
at this year’s Paris Air Show. 
The product is currently being 
certified by EASA. 
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by Justin Bronk

The Republic of China Air Force (ROCAF), as 

part of that country’s armed forces, faces a 

nearly impossible primary mission on paper, to 

defend the airspace of Taiwan from the might 

of the People’s Liberation Army Air Force 

(PLAAF).

With around 400 combat 
aircraft including jet 
trainers, the ROCAF 
faces a PLAAF of over 
2100 combat aircraft, as 

well as the People’s Republic of China’s 
(PRC’s) formidable People’s Liberation 
Army Navy (PLAN) and the ballistic 
missiles of the People’s Liberation Army 
Rocket Force and long-range Surface-
to-Air Missile (SAM) batteries on the 
PRC’s side of the Taiwan Strait. On top 
of this numerical disparity, the ROC’s 
geopolitical isolation as a result of 
sustained PRC pressure means that the 
ROCAF finds it very difficult to procure 
and maintain modern fighters, missile 
stocks and other key equipment. As 
Douglas Barrie, senior fellow for military 
aerospace at the International Institute of 
Strategic Studies think tank in London 
puts it; “In terms of air power Taiwan 
is faced with being overmatched not 
only numerically but also increasingly 

in terms of technology. As the PLAAF 
moves to what in Western terms would 
be viewed as a mixed fourth- and near 
fifth-generation fleet of combat aircraft 
in the 2020s, equipped with increasingly 
capable short, medium and long-range 
air-to-air missiles, the challenges faced by 
the ROCAF will only grow.” In addition, 
the ROC has limited runways and other 
infrastructure suitable for operating fast 
jets, and all of those which are available 
would be prime targets for PRC long-
range precision strikes in the first hours 
of any conflict across the Strait. What the 
ROCAF does have in its favour, however, 
is an abundance of mountainous terrain 
and a decent number of modern long-
range SAM systems.

It is difficult not to argue that the ROC 
faces one of the most problematic military 
situations in the modern world. The PRC 
views Taiwan as a province which has no 
right to any destiny other than reunification 
with the mainland under Beijing’s authority. 

The fact that Beijing has declared a right to 
use of force against the island if Taipei makes 
any overt moves towards independence 
or pursues policies which make peaceful 
unification impossible means that the 
spectre of high intensity warfare hangs over 
the ROCAF to a degree far beyond that of 
most air forces. At the same time, the PRC’s 
so-called ‘One China’ policy means that 
the vast majority of countries in the world 
do not recognise the ROC as a country and 
developed nations capable of producing 
modern fighters and missiles generally 
have a sufficiently high level of economic 
relations with the PRC to enable Beijing to 
exert significant pressure against any major 
arms sales for the ROCAF. This means that 
the relatively modern Lockheed Martin 
F-16A/B Fighting Falcon and 56-strong 
Dassault Mirage 2000-5 fighter fleets 
which the ROC has managed to acquire 
pose difficulties in terms of negotiating 
upgrades, buying spares and equipping 
with new weapons. Maintaining a modern 
fighter fleet at acceptable readiness levels is 
an expensive and complex process for any 
country but for the ROC it is a particular 
challenge since spares, munitions resupply 
and upgrade programmes are all vulnerable 
to interruption due to unpredictable 
geopolitical circumstances. One of the 
consequences of these circumstances 
is that the country has developed an 
advanced indigenous defence industry 
which produces the Aerospace Industrial 
Development Corporation F-CK-1 Ching-
kuo fighter, National Chungshan Institute 
of Science and Technology (NCIST) Sky 
Sword-II Active Radar Homing (ARH) air-
to-air missile and semi-active radar homing 
Sky Bow SAM systems and the GD-53 
Golden Dragon X-band (8.5-10.68 gigahertz) 
fire control radar, a much improved 
development of the General Electric AN/
APG-67 used in the abortive Northrop 
Grumman F-20 Tigershark fighter. 

The Balance
The core of the ROCAF is its fleet of 
F-16A/Bs which were all delivered 
between the mid-1990s and 2001. In 
common with F-16A/B models operated 
by many nations around the world, the 
ROCAF’s aircraft are agile and powerful 
multirole fourth-generation fighters 
equipped with a reliable but hardly 
world-beating mechanically scanned 
Westinghouse/Northrop Grumman AN/
APG-66 X-band family fire control radar. 
Since the ROC managed to purchase a 
batch of 218 Raytheon AIM-120C7 ARH 
air-to-air missiles in 2007, its F-16A/
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The F-16A/B remains a 
significant part of the 

ROCAF’s fighter fleet, yet 
upgrades are a must if this 
aircraft is to remain potent.

W
ik

im
ed

ia
 C

om
m

on
s



33|  august/september 2017  |

R e g i o n a l 
M i l i t a r i e s

Bs have a Beyond Visual Range (BVR) 
weapon which is easily a match for its 
current PLAAF equivalent, the Leihua 
Electronic Technology Research Institute 
PL-12 ARH BVR air-to-air missile, in 
terms of range, countermeasures 
resistance and kinematic performance. 
The combination of the F-16A/B’s solid 
kinematic performance especially at 
shorter ranges in a defensive situation, 
the AN/APG-66’s reasonable detection 
range against third and fourth generation 
fighters, and the AIM-120C7 enables the 
ROCAF’s F-16A/B fleet to pose a credible 
deterrent on paper in a one-on-one match 
up against the PLAAF’s Shenyang J-11 
and J-15 fighter families. Unfortunately, of 
course, they are unlikely to ever face the 
PLAAF on anything approaching one-on-
one terms and since the F-16A/B already 
loses out to the latter aircraft in terms of 
missile load and fuel capacity for combat 
persistence, it is unlikely to be able to 
successfully take on superior numbers 
of modern PLAAF fighters without 
suffering very heavy attrition rates. A 
serving Eurofighter Typhoon fighter pilot 
who did not wish to be named told the 
author that, in the case of a large scale 
engagement against superior numbers of 
J-11 and J-15 threats, “ROCAF F-16A/Bs 
(and Mirage 2000-5s) would very quickly 
be forced to go totally defensive and 
would have few safe bases to fall back to 
in order to refuel, rearm and regroup.”

 Furthermore, one of the core strengths 
of the F-16A/B family, its ability to carry 
and utilise a wide variety of precision 
guided munitions, is severely limited for 
the ROCAF by the refusal of successive 
US administrations to authorise the sale 
of Boeing Joint Direct Attack Munition 
or Raytheon Paveway family precision 
guided munitions to the island. The 
ROCAF has small stocks of Hughes/
Raytheon AGM-65 Maverick optronic/
infrared/laser guided air-to-surface 
missiles, and Boeing AGM-84 Harpoon 
family ARH anti-ship missiles, but these 
would quickly be exhausted in a conflict 
and are not of much use for the ROCAF’s 
primary ground strike requirement which 
is to disrupt invasion preparations on the 
mainland.

 Having been repeatedly frustrated in 
its efforts to buy more modern F-16C/D 
aircraft, the ROC finally agreed a deal with 
Lockheed Martin and the US government 
in January 2017 to upgrade its entire 
existing F-16A/B fleet to the notional F-16V 
Block-70 standard by 2023. This would 
certainly greatly improve the ROCAF’s 

ability to counter Chinese developments 
in low-observable fighters and unmanned 
aerial vehicles since the F-16V’s Northrop 
Grumman AN/APG-80 Scalable Agile 
Beam Radar X-band system is a huge 
advance over the AN/APG-66 against 
threats with a low radar cross section. 
Beyond that, the F-16V standard, assuming 
it is delivered in non-denuded form 
for the ROC, will give its F-16A/B fleet 
much greater survivability in electronic 
warfare terms. What is still unclear is the 
extent to which the ROCAF will be able to 
purchase more suitable PGM stocks such 
as JDAMs, Paveways or Boeing’s GBU-
39 Small Diameter Bomb in order to take 
full advantage of what the F-16V offers. 
However, the $1.3bn arms sale to Taiwan 
announced in June 2017 does include both 
the Raytheon AGM-154C Joint Standoff 
Weapon and Raytheon AGM-88B High 
Speed Anti-Radiation Missiles. Both of 
these should allow Taiwan’s upgraded 
F-16A/Bs to better operate against SAM 
systems on the mainland PRC in the event 
of a conflict, but neither can out-range the 
multiple Almaz-Antey S-300PMU/1/2 
and China Precision Machinery Import-
Export Corporation HQ-9/15/18 ARH 
SAM systems which form the People’s 
Liberation Army’s main SAM punch over 
the Strait. Even completing the F-16V 
upgrade agreement is not guaranteed in 
light of continuing Chinese pressure and 
a US administration seemingly keen to 
strike transactional deals with Beijing on 
the Democratic People’s Republic of Korea 
and bilateral trade amongst other issues. 

The ROCAF’s primary air defence 
fleet composed of the Mirage 2000-5 
is another interesting case where the 
potential capabilities of the airframe are 
limited in practice by limited access to 
the latest missiles and avionics upgrades. 
The Mirage 2000-5 remains a capable 
fourth-generation fighter with better 
high altitude performance compared to 
the F-16A/B. However, as the ROCAF’s 
primary air defence fighter it is let down 
by having to rely on the MBDA MICA-
EM/IR ARH/infrared guided BVR air-
to-air missile. The MICA-EM/IR is a very 
capable medium and close range missile 
but is out-ranged by the PL-12 and AIM-
120C-series (see above) as it is essentially a 
light dogfighting missile which has been 
adapted for distance work. Integration of 
the Sky Sword-II onto the Mirage 2000-5 
fleet might help address this range to a 
certain extent since it is claimed to have 
a comparable performance to the AIM-
120C family, but it is not clear that this has 

been undertaken, or that it would provide 
much of a boost over the MICA-EM/IR 
given the latter’s greater maturity. Overall, 
the ROCAF’s Mirage 2000-5 fleet shares a 
similar capability outlook as the current 
F-16A/B fleet, it is a decent match for the 
PLAAF’s J-11 and J-15 aircraft during a 
one-on-one engagement but certainly 
has no performance margin to allow it 
to successfully take on the numbers of 
Chinese fourth generation fighters which 
it would face in any invasion scenario. 
Unlike the F-16A/B fleet, however, there 
are no particularly significant capability 
modernisation routes open to the ROCAF 
for the Mirage 2000-5 fleet since Dassault 
is concentrating on the more modern 
Rafale fighter family for the French 
Air Force and so has not developed 
any Mirage 2000 upgrade standard 
comparable to the F-16V. 

Indigenous Efforts
The ROC also has its indigenous defence 
fighter, the F-CK-1 which in many ways 
resembles a smaller F-16 family fighter, 
albeit with two smaller engines rather 
than one large one. The F-CK-1 fighter 
force was a natural consequence of the 
ROC’s diplomatic isolation and irregular 
access to foreign military equipment. In 
its attempt to develop a domestic fourth 
generation fighter, Taiwan created a 
weapons system which sits somewhere 
between a lead-in trainer/light attack jet 
and a full blown fighter like the F-16 family. 
Equipped with a small mechanically 
scanned array radar derived from the AN/
APG-67 (see above) which is comparable in 
performance terms to the AN/APG-66 
on the ROCAF’s F-16A/Bs, and with the 
Sky Sword-I IR-guided air-to-air missile 
and Sky Sword-II dogfighting missile 
the F-CK-1 is an efficient and capable 
light fighter. However, it is indisputably 
less capable in the air-to-air domain 
than the Mirage 2000-5 or the F-16A/B 
and is available in comparable numbers. 
Therefore, it cannot offer much in terms 
of answers to the air defence problems 
facing Taiwan which the ROCAF’s other 
fighter fleets cannot. The F-CK-1 can 
now carry domestically designed NCIST 
Wan Chien satellite-guided air-to-surface 
missile designed to address the lack of 
an available standoff precision guided 
munition from the US. This missile is a 
specialised runway cratering weapon 
which relies on cluster submunitions to 
do its job. Future versions with unitary 
warheads for other duties could be 
developed but for now, the Wan Chien 
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that could one day be absorbed by the 
PRC with all the technology compromise 
implications which that scenario implies.

 
Air Defence
So if fast jets are unlikely to enable the 
ROCAF to fulfil its strategic imperative 
to defend Taiwan’s airspace against the 
might of the PLAAF and PLAN, what 
should the service be investing in? 
One potential answer is already in the 
ROCAF’s arsenal albeit on an insufficient 
scale; a modern, resilient and survivable 
ground-based Integrated Air Defence 
System (IADS). The most that Taiwan 
can realistically hope to do is make sure 
that an invasion by the PRC remains 
a sufficiently expensive and lengthy 
prospect for Beijing to keep the scenario 
unlikely. In an actual invasion the 
ROCAF the rest of Taiwan’s armed forces 
need to be able to slow down the PLAAF 
and PLAN’s inevitable eventual military 
victory for long enough that either 
allies come to its aid or the continuation 
of military operations becomes too 
politically costly for Beijing. 

The ROCAF has access to three 
Raytheon MIM-104C Patriot PAC-2 and up 
to seven MIM-104F PAC-3 SAM batteries 
for air and ballistic missile defence, along 
with six batteries of indigenous Sky 
Bow-II/III medium and long range SAM 
systems. All of these can pose a serious 
threat to current frontline Chinese fighter 
and bomber aircraft, and their range 
enables them to cover all of Taiwan’s 
territory from multiple concealable 
deployment locations. Furthermore, 
they would be difficult to reliably 
knock out in an initial bombardment 
compared to airfield-bound and runway 
dependent fighters, being mobile and 
relatively easily protected in shelters 
and mountainous terrain. Missile stocks 
would be the major limiting factor for the 
ROCAF’s SAM batteries in a clash with 
the PRC’s armed forces. Given that, and 
the previously discussed limitations and 
high cost implications of its fighter fleets 
going forward, investment in the number 
of protected batteries and the magazine 
depth of its existing IADS would appear 
to present the ROCAF with its best chance 
of deterring the PRC’s airpower for the 
next few decades. It would also be harder 
for Beijing to claim SAMs are offensive in 
nature and, therefore, in violation of the 
1979 Taiwan Relations Act, which defines 
the relationship between the island and 
the US, than modern fifth generation 
fighters or standoff munitions. aMr

gives only a very situationally limited 
anti-invasion preparation strike capability. 

One critical vulnerability which all 
the ROCAF’s current fighter fleets have 
in common is their dependence on long 
military-grade paved runways for their 
operations. The PRC has an array of 
long range precision strike capabilities 
including cruise missiles, ballistic 
missiles and strategic bombers, as well 
as naval fire support; all of which are 
capable of doing extensive damage to all 
of Taiwan’s runways capable of handling 
fighter operations. Taiwan has exercised 
various methods for rapid runway 
repair in an effort to counter this critical 
vulnerability, and has a massive buried 
tunnel network at Jaishan airbase on the 
east coast of the island, which can shelter 
multiple squadrons of fast jets from the 
initial bombardment that would proceed 
any invasion. However, as Colonel 
James Li-Chiang Yuan, an ROCAF 
officer and the assistant director at the 
Taipei Representative Office in London 
acknowledged: “Runway repairs are a 
strategic concern but can never outpace 
the PLAAF’s precision strike capability 
to re-crater them.” Therefore, as Col. 
Yuan notes “since runways are a critical 
national vulnerability, Taiwan is urgently 
seeking to purchase the Lockheed Martin 
F-35B Lightning-II Short Take Off/
Vertical Landing (STOVL) fighter.”

The F-35B could potentially address 
some of the ROCAF’s dependence on 

vulnerable runways since its STOVL 
capabilities mean that at least for short 
range defensive missions it could operate 
from small stretches of usable runway 
or even specialised vertical take off and 
landing pads, assuming that facilities 
such as Jaishan’s mountain tunnels 
could shield them from an initial first 
strike. The F-35B would also offer greatly 
increased capabilities for the ROCAF 
to detect and attack incoming PLAAF 
and PLAN aircraft and vessels even 
when significantly outnumbered due to 
its low radar cross section  features and 
formidable sensor suite. However, unless 
a major rift appears between Beijing 
and the US in the next few years it is 
extremely unlikely that Taiwan will be 
able to purchase the F-35B. Beijing would 
quite rightly view the sale of the aircraft 
to the ROC as a significant strategic 
game changer, especially in terms of 
Taipei’s ability to conduct anti-invasion 
preparation attacks against the mainland 
within the PRC’s extensive air defence 
network. Beijing’s success in recent years 
in preventing the sale of even F-16C/Ds 
to Taiwan suggests that the ROCAF will 
hope in vain for the F-35B. Furthermore, 
given the power dynamics in the Asia-
Pacific which lead some Asia-Pacific 
strategists to view unification on terms 
favourable to Beijing as a likely outcome 
at some point in future, the US is likely 
to be cautious about selling its most 
advanced technology to an organisation 
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The MIM-104 Patriot family of SAMs, a 
US Army of which is seen here, could 

help to exact a toll on any future 
attempt by the PRC to invade the island.

The MIM-104 Patriot family of SAMs, a 
US Army of which is seen here, could 

help to exact a toll on any future 
attempt by the PRC to invade the island.
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New radar deliveries are in the offing from Thales and Saab, with this year’s Paris 
Air Show seeing  the launch of new airborne self protection systems, while new 
tactical radio waveforms and transceivers are entering the market place, alongside 
SATCOM systems.

Thales is scheduled to deliver its first Sea Fire-FTI S-band 
(2.3-2.5/2.7-3.7 gigahertz/GHz) naval surveillance 
radar to the Marine Nationale (French Navy) in 2020. The 
Sea Fire-FTI is due to furnish the navy’s forthcoming 
medium frigates, five of which will equip le Royale from 

2023, as a replacement for the service’s current ‘La Fayette’ class 
of frigates. The Sea Fire-FTI is an Active Electronically Scanned 
Array (AESA) radar employing Gallium Nitride in the radar’s 
Transmit/Receive (T/R) modules which are configured in four 
flat panel displays to provide 360 degrees of azimuth, and up 
to 90 degrees of elevation coverage. During a presentation on 
31st May, the company mentioned that the design of the radar, 
which has an instrumented range of up to 269.9 nautical miles/
nm (500 kilometres/km), includes an integral S-band missile 
Radio Frequency (RF) datalink for use with active and semi-
active radar homing surface-to-air missiles. The company has 
constructed the first “element” of the radar, which includes a 
T/R module, time source and radar processor. By next year, the 
firm added, the radar will commence testing at Thales’ facility 
in Limour southwest of Paris and by 2019 testing is expected to 

by Thomas Withington 

commence at a coastal site owned by the French DGA (Direction 
Générale de l’Armement/General Armament Directorate) defence 
procurement agency in the south of the country. Thales added 
that the firm is currently performing the digital integration of 
the radar at the Limours site. Live testing will include a single 
radar panel with the other three panels simulated so as to 
comply with French regulations regarding the transmission of 
radar  RF energy over land. Thales also stated that the number 
of T/R modules which equips each panel has yet to be decided. 
The Sea Fire radar family includes the Sea Fire-FTI designed 
for light frigates with the Sea Fire-AAW designed for larger 
combatants, although Thales is awaiting customers for this 
latter radar. 

Furthermore, according to Thales, the company is in 
discussions with the DGA regarding the utilisation of the Sea 
Fire radar family’s architecture for use in a ground-based air 
surveillance application. Given that the radar possesses an 
RF uplink, the firm envisages it being deployed at the theatre 
level to provide surveillance and fire control for a surface-to-
air missile battery to provide theatre ballistic missile defence.  
Thales emphasised that the company is currently in discussions 
with the French Ministry of Defence (MOD) regarding the 
commission of a study to examine the radar’s applications to 
this end, and that the French MOD is not as yet considering a 
procurement programme for the radar to equip the French Army 
or air force.

 Saab has revealed to AMR that the firm’s new Giraffe-
1X ground-based air surveillance radar is now in production. 
Speaking in early May, company representatives declined to name 
the radar’s customer, but stated that deliveries are expected to 
commence in 2018. The Giraffe-1X has been designed to provide 
short-range air defence which can be used in either a standalone 
or vehicle-mounted configuration. Transmitting in X-band (8.5-
10.68GHz), the radar uses AESA technology, and provides circa 
70 degrees of elevation coverage. With an instrumented range 
of 40.5nm (75km), the radar can track circa 100 air targets and 
up to 200 surface targets. The Giraffe-1X is also available as a 
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Thales Sea Fire-FTI naval surveillance 
radar is on course for delivery to equip 
the French Navy’s new medium frigates.

Saab is moving ahead with 
the production and delivery 
of its Giraffe-1X radar to an 

unnamed customer.

Saab is moving ahead with 
the production and delivery 
of its Giraffe-1X radar to an 

unnamed customer.
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naval surveillance system called the Sea Giraffe-1X. In other 
radar news, Raytheon was awarded a contract worth $49.9 
million to repair and replace obsolete components equipping 
the firm’s AN/APQ-181 Ku-band (13.4-14/15.7-17.7GHz) 
airborne fire control radar which equips the United States Air 
Force’s Northrop Grumman B-2A Spirit strategic bombers. 
Open source reports state that the contract will see the company 
provide engineering services to mitigate obsolescence issues 
concerning the radar, according to a press release announcing 
the news. In addition, testing is expected to commence this 
year of new systems procured as part of the aircraft’s Defensive 
Management System Modernisation programme. This includes 
the B-2A’s Digital Electronic Support Measure which provides 
the crew with the means to detect, identify and avoid hostile 
radars. During its service life, the AN/APQ-181 has experienced 
numerous upgrades: Open sources note that these included the 
replacement of the radar’s original Travelling Wave Tube (TWT) 
back end and two-dimensional (bearing and velocity) passive 
electronically scanned array antenna with an AESA antenna. 
This also de-conflicted the frequencies used by the AN/APQ-181 
with those Ku-band (14GHz uplink/10.9-12.75GHz downlink) 
frequencies used for satellite communications. Although not 
announced, it is also possible that this AN/APQ-181 upgrade 
replaced the radar’s original TWT back end with a new solid 
state system. Moreover, in 2008, the US Federal Communications 
Commission, which governs the use of the radio spectrum in the 
United States inadvertently sold the frequencies used by the 
radar in a bandwidth auction, ironically to a Russian commercial 
communications provider. This resulted in the US Department 
of Defence having to spend $1 billion to upgrade the radar to 
change its transmission frequencies.

Electronic Warfare
During this year’s Paris Air Show held between 19th to 23rd 
June, Thales unveiled its new Elix-IR aircraft self-protection 
system. This product combines a missile approach warning 
system with a hostile fire indicator and is being aimed at 
military helicopter operators whom are at risk from small 
arms fire due to the comparatively low operating altitudes 
of such aircraft. Developed with the support of the UK MOD, 
the product can also equip fixed-wing aircraft. The Elix-IR can 
alert aircrew to hostile file and geo-locate its origin, and be 
connected to a countermeasures system such as a directional 

infra-red countermeasure or chaff/flare dispenser. The ensemble 
uses infrared sensors distributed around the aircraft to provide 
full 360 degree sensing of incoming threats. Although company 
representatives declined to name the launch customer for the 
Elix-IR, they did state that the development of the product is 
now complete, and that it is ready to enter service. 

Tactical Radio
TrellisWare unveiled a new handheld tactical radio in the guise 
of the TW-950 TSM Shadow during the 2017 Special Operations 
Forces Industry Conference held in Tampa, Florida in May. The 
radio uses the company’s TSM-X waveform which is an enhanced 
version of the firm’s TSM waveform, yet provides sufficient 
bandwidth for data communications of 16 megabits-per-second 
(mbps) for single hop communications, and 7.5mbps for multi-
hop communications, with the waveform possessing a flexible 
bandwidth of 12MHz to 40MHz, the company articulated in 
a press release. This allows it to support voice communications 
and position locating reporting, and data services for networks 
of up to 200 users. Also carried by the radio is the firm’s TSM-X 
waveform which it states is the “latest version of the TSM 
waveform which includes higher throughputs, wider frequency 
range, and expanded operational capabilities.” 

Regarding frequencies, the press release continues, the 
multiband radio covers Ultra High Frequency (300MHz to three 
gigahertz) wavebands which encompass the L-band (one to 
two gigahertz) and part of the S-band (two to four gigahertz) 
wavebands. The company told AMR, via a written statement, 
that it will begin fielding the transceiver by the end of 2017. 
Although not confirmed by TrellisWare, it is strongly expected 
that the radio will equip the US special forces community, and 

“will be fully interoperable with special forces communications,” 
the statement continued. In November 2015, the firm’s TSM-X 
waveform was selected by Harris to fulfil a USSOCOM (US 
Special Operations Command) requirement. That company 
had received orders in October 2015 for its AN/PRC-117G and 
AN/PRC-158 multiband manpack radios. It is entirely possible 
that these radios are loaded with the TSM-X waveform to allow 
communications between echelons equipped with the TW-950 
and those equipped with the AN/PRC-117G and AN/PRC-158 
radios. 

Meanwhile, on 13th June, Harris announced that it had 
received a potential contract worth up to $255 million to supply 
new tactical radios to replace the USSOCOM’s legacy AN/PRC-
117G and AN/PRC-158 systems. Under the Special Operations 
Forces Tactical Communications Next Generation Manpack 
Radio (STC NGMP) initiative, US commandos are expected 
to receive a new two-channel radio from December 2018, 
according to a written statement provided to AMR by Harris, 
with the radio then to commence testing with USSOCOM 
directly after. The command has not yet announced how many 
of the new transceivers it is expected to receive, although Harris’ 
statement continued that production deliveries are expected to 
commence when USSOCOM has completed its testing of the 
radio. Moreover, no decision has yet been taken regarding 
plans to phase out the AN/PRC-117G and AN/PRC-158, with 
USSOCOM also to decide on the echelons that will receive the 
new radio, and its concept of operations for employment. Harris 
continued that information regarding the radio’s operating 

Harris’ AN/PRC-117G radio, along with the firm’s AN/PRC-158 
product, will be replaced by the company’s new STC NGMP 
product in the coming years.
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frequencies and its data rates are both proprietary and export-
controlled, although it did state that these new radios will 
carry the TSM-X waveform discussed above, along with the 
standard complement of waveforms currently equipping the  
AN/PRC-117G and AN/PRC-158. These include the SINCGARS, 
HAVEQUICK-I/II and SATURN (optional) air-to-ground/
ground-to-air and ground-to-ground narrowband waveforms, 
plus the APCO-25 waveform which allows this radio to be used 
for communications with civilian first responder radios in the 
United States. Wideband waveforms carried by the transcievers 
include the Soldier Radio Waveform, Harris’ proprietary 
Adaptive Networking Waveform-2 and Ultra High Frequency 
(30MHz to 300MHz) satellite communications waveforms.

Away from the land domain, Leonardo announced on 22nd 
June that it had been awarded a contract worth $329 million 
by the United Kingdom Ministry of Defence (MOD) to install  
Mode-5 compatible Identification Friend or Foe (IFF)  
interrogator/transponder systems in cooperation with Hensoldt 
as part of the Team Skytale consortium. A press release 
announcing the news stated that the work will be completed by 
2020. Leonardo will be responsible for upgrading eleven different 
aircraft types, with Hensoldt performing similar work across 18 
Royal Navy surface combatants and two land-based platforms. 
The roll out of the IFF technology will include Leonardo’s 
M-428 IFF transponder and SIT-2010 cryptographic computer, 
and Airbus/Hensoldt’s MSSR-1000/2000 IFF interrogators. 
Mode-5 is essentially a cryptographically secure version of the 
civilian Mode-S Ultra High Frequency (UHF: 300MHz to three 
gigahertz) aviation transponder interrogation protocol. All 
Mode-S transponders have a unique 24-bit address assigned by 
the ICAO. In terms of design, Mode-5 provides highly secure 
encrypted information, including geolocation data provided 
by the Global Positioning System (GPS) satellite constellation 
which can be overlaid onto standard Air Traffic Management 

(ATM) radar imagery. In November 2014 Selex (now 
Leonardo) won a contract to perform a platform 
integration study regarding the implementation  
of the North Atlantic Treaty Organisation’s Mode 5 
IFF across land, sea and air platforms operated by the 
Royal Navy, British Army and the Royal Air Force.

SATCOM 
Hughes has provided AMR with some 
additional details regarding its HM-500 Satellite 
Communications (SATCOM) terminal that it 
launched this May. This manpack terminal weighs 
around 14.1 kilograms (31 pounds), and takes circa 
15 minutes to set up in the field, Wayne Marhefka, 
senior director of business development at Hughes 
Defence, told AMR. He continued that the firm 
developed the HM-500 in response to a requirement 
from the Indian armed forces “for a lightweight 
mobile product.” The firm also disclosed that HM-
500 terminals are now in India and are undergoing 
testing with the Indian Army. Although the HM-
500 comes equipped with an L-band (one to 
two gigahertz) SATCOM modem, the company 
continued that it can also use X-band (7.9-8.4GHz 
uplink/7.25-7.75GHz downlink), Ku-band and 

Ka-band (26.5-40GHz uplink/18-20GHz downlink) modems 
according to the communications satellites constellations, or 
leased SATCOM services, used by the customer. In terms of data 
flow, the company stated that it had demonstrated the ability to 
handle up to six megabits-per-second in both directions using 
the HM-500 across a Ka-band link, although representatives 
added that data rates of between two and four megabits-per- 
second was usually considered sufficient for most deployed 
forces, depending on their specific requirements. 

Finally, BAE Systems will be upgrading the Royal Australian 
Navy’s (RAN) MASTIS SATCOM terminals which outfit all of 
the RAN’s major combatants. A statement from BAE Systems 
informed AMR that the upgrade will commence from 2018 
and will conclude in 2020, to be performed as and when ships 
are available to undergo the work. The upgrade, the company 
continued, will focus on extending the bandwidth which can be 
handled by the terminals through the installation of advanced 
internet protocol modems: “The new modems will mean that the 
achievable data rate will be dependent on the allocated bandwidth 
and power rather than any limitations with the MASTIS modems. 
The terminals will be capable of operating traditional high 
capacity point to point links as well as creating or participating in 
advanced full mesh networks to share critical information,” the 
statement continued. Although the firm demurred from detailing 
precise data rates, the statement added that: “The new modems 
also support the latest waveforms that allow an almost three fold 
increase in data rate with no additional power required from the 
terminal or the satellite. The advanced waveforms also allow 
an increase in bandwidth efficiency which means more bits per 
megahertz on the satellite.” Moreover, as the MASTIS terminals 
can handle both X-band and Ka-band SATCOM simultaneously, 

“The upgrade enables any modem to be switched to any band … 
It will (also) be possible to uplink on one band and downlink on 
another band to a single modem.” AMR

Hughes’ new HM-500 SATCOM 
terminal is currently undergoing 
testing with the Indian armed forces.
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by Beth Stevenson

The Democratic People’s Republic of 

Korea is known for its penchant for missile 

development, particularly on a scale that 

would impact many nations around the world. 

With the US pushing all of Kim Jong-un’s 

buttons, this is likely to encourage the nation 

to back these developments further.

The Democratic People’s Republic 
of Korea (DPRK) carried out 
a military parade on 15th 
April, touting its offensive and 
defensive wares. Although the 

event is marked every year, relations 
between the ‘Hermit Kingdom’ and 
powers in the Asia-Pacific region and 
beyond, plus the type of new missile 
technology on display, have led to 
heightened concerns over the contents 
of the parade, leading to much talk on 
what the intentions of this ‘country of 
concern’ are. Cast against much rhetoric 
directed at its so-called Supreme Leader 
Kim Jong-un from US President Donald 
Trump, the April parade was interpreted 
as a warning by many observers, 
who recognised that launch systems 
capable of reaching the US were being 

paraded by the DPRK, namely solid 
fuel Intercontinental Ballistic Missile 
(ICBM) launchers displayed during 
the parade, which although seemingly 
only at prototype stage, would have 
a long enough range to reach the US 
once fully developed, and could be 
rapidly deployed: “The big reveal of 
the parade was the ICBM launchers, 
and several types of missile, including 
a submarine-launched missile,” Euan 
Graham, director of the international 
security programme at the Lowy 
Institute for International Policy, based 
in Sydney, southeast Australia told 
AMR: “The obvious message from the 
ICBM launchers being included was 
a statement of (the DPRK’s) intent to 
develop something with the range to hit 
the United States, and although a lot of 

people have cast doubt on how capable 
they are, their track record is usually 
that once something has been put in the 
parade, they do end up developing it.”

Parade Gloss
In early April, ahead of the parade, Mr. 
Trump referred to the DPRK as a “menace” 
and accused it of “looking for trouble” in 
a series of statements on social media. He 
then met with the People’s Republic of 
China’s President Xi Jinping in Florida 
on 6th April, after which he issued 
veiled threats that trade deals with 
Beijing would hinge on the PRC abetting 
improved relations between the DPRK 
and the rest of the world: “I explained to 
the President of China that a trade deal 
with the US will be far better for them if 
they solve the North Korean problem!” 
Mr. Trump articulated on 11th April: “If 
China decides to help, that would be great. 
If not, we will solve the problem without 
them!” he added. The PRC is typically 
considered the closest ally of the DPRK, 
having been an ally during and after the 
Korean War of 1950 to 1953. However, 
no high ranking Chinese officials were 
at the parade, Mr. Graham noted, which 
represents increased hostility between 
the two nations as the DPRK continues to 
ramp up its missiles and nuclear activities: 

“In terms of the reaction, I think what is 
driving this at the political level is the 
change factor around Mr. Trump and his 
meeting with Mr. Xi, which seems to have 
introduced a new factor of uncertainty 
into the Chinese calculation on the DPRK,” 
Mr. Graham noted: “They feel they have 
to do something to at least show the 
Americans that they are doing more.”

He did, however point out that the 
relationship between the two Asia-Pacific 
nations is not always straightforward 

“There is a report one day that Air China 
has ceased services to the DPRK, and then 
a week later there was a report that Air 
China is increasing its services from May,” 
he said: “So, there’s a very complicated 
double story here, and that reflects the 
fact that China’s displeasure with the 
DPRK also has to compete with the fact 
that the DPRK serves its interests in real 
politique terms.”

Cyber Attack
Attention laid on the DPRK did not 
wane following the parade, as the day 
after, on 16th April, it tested a medium-
range missile that failed shortly after 
launch: “The DPRK disrespected the 
wishes of China and its highly respected 
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Ballistic missiles have enormous 
propaganda value for the DPRK as shown 
here during this 2013 Victory Day parade. 
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president when it launched, though 
unsuccessfully, a missile today. Bad!” Mr. 
Trump exclaimed. It has been reported 
that the US may have intercepted the 
test by launching a cyber attack to 
thwart the attempt, which is a tactic 
that was previously used to blockade 
Iran’s development of Weapons of Mass 
Destruction (WMD), an instructive 
example being the Stuxnet computer 
worm which was reportedly developed 
by a joint Israeli-American team and was 
first detected in 2010. 

While the parade was always going to go 
ahead, it celebrates the birth of the DPRK’s 
founder and Kim Jong-un’s grandfather, 
Kim Il-sung, also known as the ‘The Great 
Leader’ whether all the technology that 
was shown was planned to be on display 
is unknown: “For the parade, we expected 
to see something new because they told 
us that there would be something new, 
but we did not expect there to be as many 
new things shown off,” observed Melissa 
Hanham, senior research associate for the 
East Asia Non-Proliferation Programme at 
the Middlebury Institute of International 
Studies in Monterey, California “This is the 
highest amount of new military hardware 
that we have ever seen in one of the DPRK’s 
parades.” Ms. Hanham said that while it 
was the largest show of equipment, not 
all of it is deployed or even tested yet, so 
some of them are still early design concepts. 
The parade showed off a lot of the DPRK’s 
delivery systems, which is a telling sign of 
what the nation is planning. Ms. Hanham 
noted that there has not been a lot of  
new information about its potential  
nuclear warheads since March 2016, and 
Pyongyang is yet to conduct the sixth 
nuclear test that it has promised to carry out. 

Solid Fuel
Included in the parade was a Submarine-
Launched Ballistic Missile (SLBM), 
known as the Pukkuksong in the DPRK, 
and the KN-11 in the US: “The SLBM has 
a mixed track record, they did some tests 
in 2015 and three successful tests in 2016, 
and we’re not officially sure whether the 
DPRK considers it deployed or not, but it is 
definitely starting to work,” Ms. Hanham 
said: “It is a solid fuel missile, and they 
have been so convinced by its success 
that they rolled out the Pukkuksong-2 
(KN-15), and they tested that in February. 
It was in the parade and is also a solid fuel 
missile.” The KN-15 is a solid-fuel, land-
based system, and was shown mounted 
on a different transporter/launch vehicle 
than what has been used previously. 

The benefit of using solid fuel instead 
of liquid is that it stores for longer, and 
can be pre-loaded into the missiles. This 
means that they can be fuelled and 
deployed at short notice, without any 
damage to the warhead: “By using solid 
fuel, it means that (the DPRK) can launch 
a little bit more quickly, and they can hide 
them,” Ms. Hanham observed. This means 
the Korean People’s Army Strategic Force, 
the DPRK’s custodian of its missiles, could 
potentially drive these trucks out from 
a tunnel, cave or warehouse, and then 
launch them relatively quickly, whereas 
with its other liquid fuelled missiles, 
they have to be driven out and fuelled 
for  between 60 minutes to  90 minutes 
before being launched. The testing of the 
Pukkuksong-2 in February was performed 
near a tank factory, and the DPRK used 
tracked launchers which were “very 
distinctive” in the parade, Ms. Hanham 
added. Pyongyang would benefit from 
making such vehicles indigenously 
alongside its tanks, whereas before it was 
trying to import wheeled chassis from 
other countries because it did not have the 
correct industrial base for making complex, 
flexible and durable chassis to protect the 
missiles when off-road.

Most notably, during the 2012 
parade, eight-wheel trucks that had been 
imported from the PRC were shown 
during the event. They were sold to the 
DPRK Ministry of Forestry, and later were 
turned into launchers with hydraulics 
for the missiles. This would have been 
an embarrassment for the PRC: “None 
of that is too technologically difficult for  
the DPRK, adding the components 
that turn a very expensive vehicle into 
a transporter erector launcher,” Ms. 
Hanham said: “I think China slammed 

the door on that, and that’s why they  
are now forced to build their own 
indigenous vehicles.”

The development of the land- and sea-
based solid-fuel launchers has piqued the 
interest of the DPRK, as this feature was 
rolled into the ICBM launchers that were 
shown in the 2017 parade: “It’s clear they 
have seen the value of solid fuel, because 
they have now rolled out in the parade 
two different ICBMs in canisters, which 
probably means solid fuel again,” Ms. 
Hanham continued: “These were at the 
very end of the parade, and they probably 
received the most criticism from people, 
saying that they are probably fake.”

Wobbly
However, while the designs were wobbly, 
and it is likely there was no missile inside, 
this does not mean that the nation will 
not develop it into an operational system 
in the future: “When they rolled out their 
previous set of ICBMs, the KN-08, people 
said the same thing in 2012 … people said 
the welding was bad and that it didn’t 
look real,” Ms. Hanham observed: “but 
then between 2012 and now they have 
continuously refined that design and 
they’ve tested engines, fuel, a heat shield 
for re-entering the atmosphere, all of those 
components, and that missile has gone 
from what people called fake to probably 
ready for test at some point … I prefer 
to not call what they roll out at parades 
fakes, so much as design concepts.” She 
noted that during the parade a lot of the 
missiles themselves were not on display, 
just the launchers. Nothing relating to the 
testing of the new solid fuel ICBMs has 
been carried out as of yet, and it is likely 
that the canisters were empty. However, 
Mr. Hanham expects horizontal engine 

The US Air Force’s Boeing WC-135W 
Constant Phoenix aircraft is capable of 
performing air sampling to determine 
if a nuclear weapons test has been 
performed, and has undertaken flights 
near the Korean Peninsula to this end.
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we forget in focusing on the missile 
issue, that they could develop a 
thermonuclear capability in a few years,” 
he noted. “They’ve talked about it, and 
it’s something that outsiders would have 
scoffed at five to ten years ago.”

While much speculation surrounds 
what was the catalyst for the roll out of 
these systems, plus the level at which 
the technology currently stands, Mr. 
Kim is not likely to give up his missile 
development any time soon. The 
Supreme Leader is seemingly unaffected 
by the consequences that economic 
sanctions have on his people, and will 
continue with his missile development 
regardless. Relations with the US are 
clearly some sort of catalyst for the need 
to develop capabilities such as an ICBM, 
but this is not necessarily the only driver 
for Pyongyang: “I don’t think everything 
occurs in the window of the DPRK-US 
relationship; that’s obviously a driver 
for strategic decision making, but that 
also has to compete with the realities of 
practical constraints, and the DPRK still is, 
we mustn’t forget, essentially doing this 
on a shoestring, especially compared to 
the PRC and Russia,” Mr. Graham stated: 

“It’s extraordinary the level of ambition 
they’ve demonstrated.”

 He noted that some of the vehicles 
had to pull out of the parade, while a tank 
had mechanical problems, and as for the 
launchers, there were groups of seven 
launchers set up so that if one developed 
mechanical problems another would be 
able to step into its place. Nevertheless, the 
DPRK is keen to promote these military 
wares and stands proudly next to them: 

“I think they feel enormously threatened, 
in part because of the changeable mood 
and opinion of the Trump administration, 
the uncertainty in the ROK elections, and 
the increased pressure from the PRC,” 
Mr. Hanham added: “Nobody ever says 
positive things about the DPRK, but this 
is a tense time and they probably feel very 
much under pressure. I think that Kim 
Jong-un personally wants to see successes 
in these systems, and I don’t think he’s 
going to trade them away for economic 
or perhaps even diplomatic exchanges.” 
Mr. Kim is seemingly unwilling to give up 
either his missiles or nuclear developments, 
and failed tests have not deterred him from 
persevering with the varying programmes. 
The strong position of Mr. Trump’s 
administration is unlikely to deter him 
and, if anything, could paradoxically spur 
on development of the one capability that 
could threaten the continental US.

tests to support development to be 
carried out at some point. Kim Jong-un is 
keen to test an ICBM in the near future, 
reportedly by the end of 2017 or in 2018, 
but development of the liquid-fuelled 
KN-08 is so far along that Ms. Hanham 
expects that to be the missil tested first, 
not the solid fuel ICBMs: “All I can say 
is by looking at the components of the 
KN-08 and the statements of (a DPRK 
defector), it seems plausible that they 
will do an ICBM test in that timeframe,” 
she said: “I think the test will fail, the 
very first time you test something it’s 
complex, and with a phased ICBM you 
will probably have a failure, (but) they 
are going to learn from every single test 

… The outside world really likes to laugh 
every time there’s a failure in the DPRK, 
but you’d better believe that they’ll learn 
from every failure.”

THAAD
While criticism has been directed at 
Pyongyang, the US has also been playing 
its part in challenging its adversary. The 
US carried out a series of missile defence 
tests in April, and has deployed the US 
Army’s Lockheed Martin Terminal High 
Altitude Area Defence (THAAD) system 
to the Republic of Korea (ROK). The 
deployment of THAAD has served to 
effect regional relations rather than unite 
them. The range of an ICBM deployed 
from Pyongyang (ICBMs typically 
have a minimum range of 2969 nautical 
miles/5500 kilometres) arguably renders 
the THAAD useless against this threat, 
it would be better utilised in the US, 
and at the same time has added unease 
to the PRC’s attitude towards the US’ 
military presence in the region, amid 
fears by Beijing that the surface-to-air 
missile system could blunt the potency 
of the PRC’s nuclear deterrent. Yet the 

deployment does show an important 
symbolic commitment to the ROK’s 
security, and the US commitment therein: 

“There has been a very strong and 
deliberate ramping up of tensions from 
the US side, and it is also not bad news 
for (Kim Jong-un); even the development 
of THAAD in the ROK has a geopolitical 
advantage for the DPRK, because it drives 
a wedge between the ROK and the PRC.”

Mr. Graham added that Mr. Kim: “is 
in his element at the moment … The pre-
emptive strike option has got all sorts 
of problems with it; the genie is so far 
out of the bottle that it would be very 
messy and there would be no guarantee 
that you would be able to destroy all of 
the (DPRK’s WMD) infrastructure that 
has very clearly been (hidden),” Mr. 
Graham noted, adding that the DPRK 
is very good at tunnelling and hiding 
its infrastructure away. He added that 
the US approach at the moment is to 
put enough doubt in the PRC’s mind so 
that they will take economic coercion 
seriously, and subsequently influence 
the DPRK, and the US will give this 
some time to work, although how long is 
questionable. However, Beijing’s support 
is not necessarily of great importance 
to the DPRK, and it is likely that it will 
continue with missile developments 
regardless: “The DPRK has shown that 
whether the Chinese are supportive or 
not, they are quite prepared to continue to 
a point where their negotiation position 
is maximum strength, by meaning they 
have a secure, tested and operationally 
fielded ICBM, and that’s not a position  
that anybody realistically expects them 
to walk back from in negotiations,” Mr. 
Graham added. He continued that the 
question is whether or not the nation will 
commit to a freeze of nuclear development: 

“I think there are real benefits to that,  AMR

The US’ deployment of the 
THAAD air defence system 
has been controversial with 
arguments continuing as to 
the message the deployment 
sends to the DPRK regime.
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